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SECRETED AND TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE 

SAME 

FIELD OF THE INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides. 

BACKGROUND OF THE INVENTION 

Extracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which 
are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach their site of 
action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins, eiythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 
are being undertaken by both industry and acadernia to identify new, native secreted proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literature [see, for 
example, Klein et al., Proc. Natl. Acad. Sci. 93:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play important roles in, among other things, the formation, 
differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g. , proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information received from 
other cells and/or the immediate environment. This information is often transmitted by secreted polypeptides 
(for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. 
Such membrane-bound proteins and cell receptors include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules like 
selecttns and integrins. For instance, transduction of signals that regulate cell growth and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
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nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

SUMMARY OF THE INVENTION 
In one embodiment, the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, aternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% 
nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91 % nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94 % 
nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement 
of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% 
nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91 % nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94% 
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nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule comprising the coding sequence of a full-length PRO polypeptide cDNA 
as disclosed herein, the coding sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, 
5 the coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the signal 
peptide, as disclosed herein or the coding sequence of any other specifically defined fragment of the full-length 
amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having at least about 80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid 

10 sequence identity, alternatively at least about 82 % nucleic acid sequence identity, alternatively at least about 83 % 
nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, alternatively at 
least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
sequence identity, alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 90% 

15 nucleic acid sequence identity, alternatively at least about 91 % nucleic acid sequence identity, alternatively at 
least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid sequence identity, 
alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid 
sequence identity, alternatively at least about 96% nucleic acid sequence identity, alternatively at least about 97 % 
nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and alternatively 

20 at least about 99% nucleic acid sequence identity to (a) a DNA molecule that encodes the same mature 
polypeptide encoded by any of the human protein cDNAs deposited with the ATCC as disclosed herein, or (b) 
the complement of the DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a PRO polypeptide which is either transmembrane domain-deleted or transmembrane domain- 

25 inactivated, or is complementary to such encoding nucleotide sequence, wherein the transmembrane domain(s) 
of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
polypeptides are contemplated. 

Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 
thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide 

30 that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 10 nucleotides in length, 
alternatively at least about 15 nucleotides in length, alternatively at least about 20 nucleotides in length, 
alternatively at least about 30 nucleotides in length, alternatively at least about 40 nucleotides in length, 
alternatively at least about 50 nucleotides in length, alternatively at least about 60 nucleotides in length, 

35 alternatively at least about 70 nucleotides in length, alternatively at least about 80 nucleotides in length, 
alternatively at least about 90 nucleotides in length, alternatively at least about 100 nucleotides in length, 
alternatively at least about 110 nucleotides in length, alternatively at least about 120 nucleotides in length, 
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alternatively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides in length, 
alternatively at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length, 
alternatively at least about 170 nucleotides in length, alternatively at least about 180 nucleotides in length, 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length, 
alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length, 
alternatively at least about 350 nucleotides in length, alternatively at least about 400 nucleotides in length, 
alternatively at least about 450 nucleotides in length, alternatively at least about 500 nucleotides in length, 
alternatively at least about 600 nucleotides in length, alternatively at least about 700 nucleotides in length, 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides in length and 
alternatively at least about 1000 nucleotides in length, wherein in this context the term "about* means the 
referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 
fragments of a PRO polypeptide-encoding nucleotide sequence may be determined in a routine manner by 
aligning the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any 
of a number of well known sequence alignment programs and determining which PRO polypeptide^ncoding 
nucleotide sequence fragment(s) are novel. All of such PRO polypeptide-encoding nucleotide sequences are 
contemplated herein. Also contemplated are the PRO polypeptide fragments encoded by these nucleotide 
molecule fragments, preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO 
antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 
sequence identity, alternatively at least about 82 % amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity , alternatively at least about 96 % amino acid sequence identity, alternatively at least about 97 % 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 
least about 99% amino acid sequence identity to a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without die signal peptide, as disclosed herein or any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 
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sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
5 amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97 % 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 

10 least about 99% amino acid sequence identity to an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino 
acid sequence as hereinbefore described. Processes for producing die same are also herein described, wherein 

IS those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 
polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 

20 described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovering the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 

25 molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 
polypeptide. 

30 In a still further embodiment, the invention concerns a composition of matter comprising a PRO 

polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutical ly acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist 
or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 

35 useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist 
thereof or an anti-PRO antibody. 
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In other embodiments of the present invention, the invention provides vectors comprising DNA 
encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. By 
way of example, the host cells may be CHO cells, E. coU, or yeast. A process for producing any of the herein 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for 
expression of the desired polypeptide and recovering the desired polypeptide from the cell culture. 
5 In other embodiments, the invention provides chimeric molecules comprising any of the herein described 

polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In another embodiment, the invention provides an antibody which binds, preferably specifically, to any 
10 of die above or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized 
antibody, antibody fragment or single-chain antibody. 

In yet other embodiments, the invention provides oligonucleotide probes which may be useful for 
isolating genomic and cDNA nucleotide sequences, measuring or detecting expression of an associated gene or 
as antisense probes, wherein those probes may be derived from any of the above or below described nucleotide 
IS sequences. Preferred probe lengths are described above. 

In yet other embodiments, the present invention is directed to methods of using the PRO polypeptides 
of the present invention for a variety of uses based upon the functional biological assay data presented in the 
Examples below. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO: 1) of a native sequence PR0177 cDNA, wherein 
SEQ ID NO:l is a clone designated herein as "DNA16438-1387". 

Figure 2 shows the amino acid sequence (SEQ ID NO: 2) derived from the coding sequence of SEQ ID 
NO: 1 shown in Figure 1. 

25 Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR03574 cDN A, wherein 

SEQ ID NO:3 is a clone designated herein as a DNA19360-2552\ 

Figure 4 shows the amino acid sequence (SEQ ID NO :4) derived from the coding sequence of SEQ ID 
NO:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a native sequence PRO1280 cDNA, wherein 
30 SEQ ID NO:5 is a clone designated herein as W DNA33455-1548\ 

Figure 6 shows the amino acid sequence (SEQ ID NO:6) derived from the coding sequence of SEQ ID 
NO:5 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ED NO:7) of a native sequence PR04984 cDNA, wherein 
SEQ ID NO:7 is a clone designated herein as a DNA37155-2651\ 
35 Figure 8 shows the amino acid sequence (SEQ ID NO:8) derived from die coding sequence of SEQ ID 

NO:7 shown in Figure 7. 
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Figure 9 shows a nucleotide sequence (SEQ ID NO:9) of a native sequence PR04988 cDNA, wherein 
SEQ ID NO:9 is a clone designated herein as "DNA38269-2654V 

Figure 10 shows the amino acid sequence (SEQ ID NO: 10) derived from the coding sequence of SEQ 
ID NO:9 shown in Figure 9. 

Figure 1 1 shows a nucleotide sequence (SEQ ID NO: 11) of a native sequence PRO305 cDNA, wherein 
5 SEQ ID NO: 11 is a clone designated herein as a DNA40619-1220\ 

Figure 12 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ 
ID NO:ll shown in Figure 11. 

Figure 13 shows a nucleotide sequence (SEQ ID NO: 13) of a native sequence PRO 1 866 cDNA, wherein 
SEQ ID NO: 13 is a clone designated herein as a DNA44174-2513\ 
10 Figure 14 shows the amino acid sequence (SEQ ID NO: 14) derived from the coding sequence of SEQ 

ID NO:13 shown in Figure 13. 

Figure 15 shows a nucleotide sequence (SEQ ID NO: 15) of a native sequence PR04996 cDNA, wherein 
SEQ ID NO:15 is a clone designated herein as a DNA44675-2662\ 

Figure 16 shows the amino acid sequence (SEQ ID NO: 16) derived from the coding sequence of SEQ 
15 ID NO:15 shown in Figure 15. 

Figure 17 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PRO4406 cDNA, wherein tt 
SEQ ID NO: 17 is a clone designated herein as "DNA45408-2615". 

Figure 18 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 
ID NO:17 shown in Figure 17. 
20 Figure 19 shows a nucleotide sequence (SEQ ID NO: 19) of a native sequence PROl 120 cDNA, wherein 

SEQ ID NO: 19 is a clone designated herein as "DNA48606-1479" . 

Figure 20 shows the amino acid sequence (SEQ ID NO: 20) derived from the coding sequence of SEQ 
ID NO: 19 shown in Figure 19. 

Figure 21 shows a nucleotide sequence (SEQ ID NO:21) of a native sequence PRO4990 cDNA, wherein 
25 SEQ ID NO:21 is a clone designated herein as "DNA52753-2656". 

Figure 22 shows the amino acid sequence (SEQ ID NO:22) derived from the coding sequence of SEQ 
ID NO:21 shown in Figure 21. 

Figure 23 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR0738 cDNA, wherein 
SEQ ID NO:23 is a clone designated herein as "DNA53915-1258". 
30 Figure 24 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 

ID NO:23 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:25) of a native sequence PR03577 cDNA, wherein 
SEQ ID NO:25 is a clone designated herein as a DNA53991-2553\ 

Figure 26 shows the amino acid sequence (SEQ ID NO:26) derived from the coding sequence of SEQ 
35 ID NO:25 shown in Figure 25 . 

Figure 27 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence PRO 1879 cDNA, wherein 
SEQ ID NO:27 is a clone designated herein as a DNA54009-2517\ 
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Figure 28 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ 
ID NO:27 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:29) of a native sequence PR01471 cDNA, wherein 
SEQ ID NO:29 is a clone designated herein as a DNA56055-1643\ 

Figure 30 shows the amino acid sequence (SEQ ID NO:30) derived from the coding sequence of SEQ 
ID NO:29 shown in Figure 29. 

Figure31 shows a nucleotide sequence (SEQ ID NO:3 1) of a native sequence PROl 1 14 cDNA, wherein 
SEQ ID NO:31 is a clone designated herein as a DNA57033-1403\ 

Figure 32 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 
ID NO:31 shown in Figure 31. 

Figure 33 shows a nucleotide sequence (SEQ ID NO:33) of a native sequence PRO1076 cDNA, wherein 
SEQ ID NO:33 is a clone designated herein as "DNA57252-1453". 

Figure 34 shows the amino acid sequence (SEQ ID NO:34) derived from the coding sequence of SEQ 
ID NO:33 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:35) of a native sequence PR01483 cDNA, wherein 
SEQ ID NO:35 is a clone designated herein as "DNA58799-1652". 

Figure 36 shows the amino acid sequence (SEQ ID NO:36) derived from the coding sequence of SEQ 
ID NO:35 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:37) of a native sequence PR04985 cDNA, wherein 
SEQ ID NO:37 is a clone designated herein as "DNA59770-2652\ 

Figure 38 shows the amino acid sequence (SEQ ID NO:38) derived from the coding sequence of SEQ 
ID NO:37 shown in Figure 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO:39) of a native sequence PRO5000 cDNA, wherein 
SEQ ID NO:39 is a done designated herein as "DNA59774-2665". 

Figure 40 shows the amino acid sequence (SEQ ID NO:40) derived from the coding sequence of SEQ 
ID NO:39 shown in Figure 39. 

Figure41 shows a nucleotide sequence (SEQ ID NO:41) of a native sequence PR01881 cDNA, wherein 
SEQ ID NO:41 is a clone designated herein as "DNA60281-2518". 

Figure 42 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ 
ID NO:41 shown in Figure 41. 

Figure 43 shows a nucleotide sequence (SEQ ID NO:43) of a native sequence PR043 14 cDNA, wherein 
SEQ ID NO:43 is a clone designated herein as a DNA60736-2559\ 

Figure 44 shows the amino acid sequence (SEQ ID NO:44) derived from the coding sequence of SEQ 
ID NO:43 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ID NO:45) of a native sequence PR04987 cDNA, wherein 
SEQ ID NO:45 is a clone designated herein as "DNA61875-2653". 

Figure 46 shows the amino acid sequence (SEQ ID NO:46) derived from the coding sequence of SEQ 
ID NO:45 shown in Figure 45. 

8 
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Figure 47 shows a nucleotide sequence (SEQ ID NO:47) of a native sequence PR043 13 cDNA, wherein 
SEQ ID NO:47 is a clone designated herein as "DNA623 12-2558". 

Figure 48 shows the amino acid sequence (SEQ ID NO:48) derived from the coding sequence of SEQ 
ID NO:47 shown in Figure 47. 

Figure 49 shows a nucleotide sequence (SEQ ID NO:49) of a native sequence PR04799 cDN A, wherein 
5 SEQ ID NO:49 is a clone designated herein as "DNA62849-1604V 

Figure 50 shows the amino acid sequence (SEQ ID NO:50) derived from the coding sequence of SEQ 
ID NO:49 shown in Figure 49. 

Figure 5 1 shows a nucleotide sequence (SEQ ID NO:5 1) of a native sequence PR04995 cDNA, wherein 
SEQ ID NO:51 is a clone designated herein as a DNA66307~2661\ 
10 Figure 52 shows the amino acid sequence (SEQ ID NO:52) derived from the coding sequence of SEQ 

ID NO:51 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO:53) of a native sequence PR01341 cDNA, wherein 
SEQ ID NO:53 is a clone designated herein as "DNA66677-2535 " . 

Figure 54 shows the amino acid sequence (SEQ ID NO:54) derived from the coding sequence of SEQ 
15 ID NO:53 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO:55) of a native sequence PR01777 cDNA, wherein 
SEQ ID NO:55 is a clone designated herein as "DNA71235-1706". 

Figure 56 shows the amino acid sequence (SEQ ID NO:56) derived from the coding sequence of SEQ 
ID NO:55 shown in Figure 55. 
20 Figure 57 shows a nucleotide sequence (SEQ ID wherein 

SEQ ID NO:57 is a clone designated herein as * DN A7 1 289-2547 " . 

Figure 58 shows the amino acid sequence (SEQ ID NO: 58) derived from the coding sequence of SEQ 
ID NO:57 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO:59) of a native sequence PR01779 cDNA, wherein 
25 SEQ ID NO:59 is a clone designated herein as "DNA73775-1707V 

Figure 60 shows the amino acid sequence (SEQ ID NO:60) derived from the coding sequence of SEQ 
ID NO:59 shown in Figure 59. 

Figure 61 shows a nucleotide sequence (SEQ ID NO:6 1) of a native sequence PR01754 cDNA, wherein 
SEQ ID NO:61 is a clone designated herein as tt DNA76385-1692\ 
30 Figure 62 shows the amino acid sequence (SEQ ID NO:62) derived from the coding sequence of SEQ 

ID NO:61 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PROl 906 cDNA, wherein 
SEQ ID NO:63 is a clone designated herein as «DNA76395~2527\ 

Figure 64 shows the amino acid sequence (SEQ ID NO:64) derived from the coding sequence of SEQ 
35 ID NO:63 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO:65)ofa native sequence PRO 1 870 cDN A, wherein 
SEQ ID NO:65 is a clone designated herein as "DNA77622-2516". 
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Figure 66 shows the amino acid sequence (SEQ ID NO:66) derived from the coding sequence of SEQ 
ID NO:65 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO:67) of a native sequence PR04329 cDNA, wherein 
SEQ ED NO:67 is a clone designated herein as u DNA77629-2573\ 

Figure 68 shows the amino acid sequence (SEQ ID NO:68) derived from die coding sequence of SEQ 
ID NO:67 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO:69) of a native sequence PR04979 cDNA, wherein 
SEQ ID NO:69 is a clone designated herein as "DNA77645-2648" . 

Figure 70 shows the amino acid sequence (SEQ ID NO:70) derived from the coding sequence of SEQ 
ID NO:69 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO:71) of a native sequence PR01885 cDNA, wherein 
SEQ ID NO:71 is a clone designated herein as "DNA79302-2521". 

Figure 72 shows the amino acid sequence (SEQ ID NO:72) derived from the coding sequence of SEQ 
ID NO:71 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:73) of a native sequence PR01882 cDNA, wherein 
SEQ ID NO:73 is a clone designated herein as "DNA79865-2519\ 

Figure 74 shows the amino acid sequence (SEQ ID NO:74) derived from the coding sequence of SEQ 
ID NO:73 shown in Figure 73. 

Figure 75 shows a nucleotide sequence (SEQ ID NO:75) of a native sequence PR04989 cDNA, wherein 
SEQ ID NO:75 is a clone designated herein as "DNA80135-2655". 

Figure 76 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ 
ID NO:75 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PR04323 cDNA, wherein 
SEQ ID NO:77 is a clone designated herein as "DNA80794-2568". 

Figure 78 shows die amino acid sequence (SEQ ID NO:78) derived from the coding sequence of SEQ 
ID NO:77 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO:79) of a native sequence PR01886 cDNA, wherein 
SEQ ID NO:79 is a clone designated herein as a DNA80796-2523\ 

Figure 80 shows the amino acid sequence (SEQ ID NO:80) derived from the coding sequence of SEQ 
ID NO:79 shown in Figure 79. 

Figure 81 shows a nucleotide sequence (SEQ ID NO:81) of a native sequence PR04395 cDNA, wherein 
SEQ ID NO:81 is a clone designated herein as a DNA8084O-26O5\ 

Figure 82 shows die amino acid sequence (SEQ ID NO:82) derived from the coding sequence of SEQ 
ID NO:81 shown in Figure 81. 

Figure 83 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PR01782 cDNA, wherein 
SEQ ID NO:83 is a clone designated herein as "DNA80899-2501 " . 

Figure 84 shows the amino acid sequence (SEQ ID NO: 84) derived from the coding sequence of SEQ 
ID NO:83 shown in Figure 83. 
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Figure 85 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PR04338 cDNA, wherein 
SEQ ID NO:85 is a clone designated herein as "DNA81228-2580". 

Figure 86 shows the amino acid sequence (SEQ ID NO:86) derived from the coding sequence of SEQ 
ID NO:85 shown in Figure 85. 

Figure 87 shows a nucleotide sequence (SEQ ID NO:87) of a native sequence PR04341 cDNA, wherein 
5 SEQ ID NO:87 is a clone designated herein as tt DNA81761-2583\ 

Figure 88 shows the amino acid sequence (SEQ ID NO: 88) derived from the coding sequence of SEQ 
ID NO:87 shown in Figure 87. 

Figure 89 shows a nucleotide sequence (SEQ ID NO: 89) of a native sequence PRO5990 cDNA, wherein 
SEQ ID NO:89 is a clone designated herein as "DNA96042-2682V 
10 Figure 90 shows the amino acid sequence (SEQ ID NO:90) derived from the coding sequence of SEQ 

ID NO:89 shown in Figure 89. 

Figure 91 shows a nucleotide sequence (SEQ ID NO:91 ) of a native sequence PR03438 cDNA, wherein 
SEQ ID NO:91 is a clone designated herein as w DNA82364-2538" . 

Figure 92 shows the amino acid sequence (SEQ ID NO:92) derived from the coding sequence of SEQ 
15 ID NO:91 shown in Figure 91 . 

Figure 93 shows a nucleotide sequence (SEQ ID NO:93) of a native sequence PR04321 cDNA, wherein 
SEQ ID NO:93 is a clone designated herein as "DNA82424-2566". 

Figure 94 shows the amino acid sequence (SEQ ID NO:94) derived from the coding sequence of SEQ 
ID NO:93 shown in Figure 93. 
20 Figure 95 shows a nucleotide sequence (SEQ ID NO:95) of a native sequence PRO4304 cDNA, wherein 

SEQ ID NO:95 is a clone designated herein as "DNA82430-2557". 

Figure 96 show the amino acid sequence (SEQ ID NO:96) derived from the coding sequence of SEQ 
ID NO:95 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:97) of a native sequence PRO 1801 cDNA, wherein 
25 SEQ ID NO:97 is a clone designated herein as "DNA83500-2506". 

Figure 98 shows the amino acid sequence (SEQ ID NO: 98) derived from the coding sequence of SEQ 
ID NO:97 shown in Figure 97. 

Figure 99 shows a nucleotide sequence (SEQ ID NO:99) of a native sequence PRO4403 cDNA, wherein. 
SEQ ID NO:99 is a clone designated herein as "DNA83509-2612". 
30 Figure 100 shows the amino acid sequence (SEQ ID NO: 100) derived from the coding sequence of SEQ 

ID NO:99 shown in Figure 99. 

Figure 101 shows a nucleotide sequence (SEQ ID NO: 101) of a native sequence PR04324 cDNA, 
wherein SEQ ID NO: 101 is a clone designated herein as a DNA83560-2569\ 

Figure 102 shows the amino acid sequence (SEQ ID NO: 102) derived from the coding sequence of SEQ 
35 ID NO:101 shown in Figure 101. 

Figure 103 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PRO4303 cDNA, 
wherein SEQ ID NO:103 is a clone designated herein as a DNA84139-2555\ 
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Figure 104 shows the amino acid sequence (SEQ ID NO: 104) derived from the coding sequence of SEQ 
ID NO: 103 shown in Figure 103. 

Figure 105 shows a nucleotide sequence (SEQ ID NO: 105) of a native sequence PRO4305 cDNA, 
wherein SEQ ID NO: 105 is a clone designated herein as "DNA84141-2556'. 

Figure 106 shows the amino acid sequence (SEQ ID NO: 106) derived from the coding sequence of SEQ 
5 ID NO: 105 shown in Figure 105 . 

Figure 107 shows a nucleotide sequence (SEQ ID NO:107) of a native sequence PRO4404 cDNA, 
wherein SEQ ID NO: 107 is a clone designated herein as "DNA84142-2613". 

Figure 108 shows the amino acid sequence (SEQ ID NO: 108) derived from the coding sequence of SEQ 
ID NO: 107 shown in Figure 107. 
10 Figure 109 shows a nucleotide sequence (SEQ ID NO: 109) of a native sequence PR01884 cDNA, 

wherein SEQ ID NO: 109 is a clone designated herein as "DNA843 18-2520". 

Figure 1 10 shows the amino acid sequence (SEQ ID NO: 1 10) derived from the coding sequence of SEQ 
ID NO: 109 shown in Figure 109. 

Figure 111 shows a nucleotide sequence (SEQ ID NO: 111) of a native sequence PR04349 cDNA, 
15 whereinSEQID NO:lll is a clone designated herein as "DNA84909-2590". 

Figure 1 12 shows the amino acid sequence (SEQ ID NO: 1 12) derived from the coding sequence of SEQ 
ID NO:lll shown in Figure 111. 

Figure 113 shows a nucleotide sequence (SEQ ID NO:113) of a native sequence PRO4401 cDNA, 
wherein SEQ ID NO: 1 13 is a clone designated herein as "DNA84912-2610". 
20 Figure 1 14 shows the amino acid sequence (SEQ ID NO: 1 14) derived from the coding sequence of SEQ 

ID NO: 113 shown in Figure 113. 

Figure 115 shows a nucleotide sequence (SEQ ID NO:115) of a native sequence PR01867 cDNA, 
wherein SEQ ID NO: 115 is a clone designated herein as "DNA84925-2514". 

Figure 1 16 shows the amino acid sequence (SEQ ID NO: 1 16) derived from the coding sequence of SEQ 
25 ID NO: 1 15 shown in Figure 1 15. 

Figure 117 shows a nucleotide sequence (SEQ ID NO:117) of a native sequence PR04319 cDNA, 
wherein SEQ ID NO:l 17 is a done designated herein as "DNA84928-2564". 

Figure 118 shows the amino acid sequence (SEQ ID NO: 118) derived from the coding sequence of SEQ 
ID NO: 117 shown in Figure 117. 
30 Figure 119 shows a nucleotide sequence (SEQ ID NO:119) of a native sequence PR04991 cDNA, 

wherein SEQ ID NO:119 is a clone designated herein as "DNA84932-2657". 

Figure 120 shows the amino acid sequence (SEQ ID NO: 120) derived from the coding sequence of SEQ 
ID NO: 119 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO: 121) of a native sequence PR04398 cDNA, 
35 wherein SEQ ID NO:121 is a clone designated herein as *DNA86592-2607". 

Figure 122 shows the amino acid sequence (SEQ ID NO: 122) derived from the coding sequence of SEQ 
ID NO: 121 shown in Figure 121. 
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Figure 123 shows a nucleotide sequence (SEQ ID NO: 123) of a native sequence PR04346 cDNA, 
wherein SEQ ID NO:123 is a clone designated herein as "DNA86594-2587". 

Figure 124 shows the amino acid sequence (SEQ ID NO: 124) derived from the coding sequence of SEQ 
ID NO: 123 shown in Figure 123. 

Figure 125 shows a nucleotide sequence (SEQ ID NO: 125) of a native sequence PRO4350 cDNA, 
5 wherein SEQ ID NO: 125 is a clone designated herein as "DNA86647-2591 " . 

Figure 126 shows the amino acid sequence (SEQ ID NO: 126) derived from the coding sequence of SEQ 
ID NO: 125 shown in Figure 125. 

Figure 127 shows a nucleotide sequence (SEQ ID NO: 127) of a native sequence PR04318 cDNA, 
wherein SEQ ID NO: 127 is a clone designated herein as "DNA87 185-2563 " . 
10 Figure 128 shows the amino acid sequence (SEQ ID NO: 128) derived from the coding sequence of SEQ 

ID NO: 127 shown in Figure 127. 

Figure 129 shows a nucleotide sequence (SEQ ID NO: 129) of a native sequence PRO4340 cDNA, 
wherein SEQ ID NO: 129 is a clone designated herein as "DNA87656-2582" . 

Figure 130 shows the amino acid sequence (SEQ ID NO: 130) derived from the coding sequence of SEQ 
15 ID NO: 129 shown in Figure 129. 

Figure 131 shows a nucleotide sequence (SEQ ID NO:131) of a native sequence PRO4400 cDNA, 
wherein SEQ ID NO: 131 is a clone designated herein as "DNA87974-2609". 

Figure 1 32 shows the amino acid sequence (SEQ ID NO: 1 32) derived from the coding sequence of SEQ 
ID NO:l31 shown in Figure 131. 
20 Figure 133 shows a nucleotide sequence (SEQ ID NO: 133) of a native sequence PRO4320 cDNA, 

wherein SEQ ID NO:133 is a clone designated herein as "DNA8800 1-2565". 

Figure 134 shows the amino acid sequence (SEQ ID NO: 134) derived from the coding sequence of SEQ 
ID NO: 133 shown in Figure 133. 

Figure 135 shows a nucleotide sequence (SEQ ID NO: 135) of a native sequence PRO4409 cDNA, 
25 wherein SEQ ID NO: 135 is a clone designated herein as "DNA88004-2575". 

Figure 136 shows the amino acid sequence (SEQ ID NO: 136) derived from the coding sequence of SEQ 
ID NO:135 shown in Figure 135. 

Figure 137 shows a nucleotide sequence (SEQ ID NO: 137) of a native sequence PR04399 cDNA, 
wherein SEQ ID NO: 137 is a clone designated herein as "DNA89220-2608". 
30 Figure 138 shows the amino acid sequence (SEQ ID NO: 138) derived from the coding sequence of SEQ 

ID NO:137 shown in Figure 137. 

Figure 139 shows a nucleotide sequence (SEQ ID NO: 139) of a native sequence PR04418 cDNA, 
wherein SEQ ID NO: 139 is a clone designated herein as "DNA89947-2618". 

Figure 140 shows the amino acid sequence (SEQ ID NO: 1 40) derived from the coding sequence of SEQ 
35 ID NO:139 shown in Figure 139. 

Figure 141 shows a nucleotide sequence (SEQ ID NO: 141) of a native sequence PRO4330 cDNA, 
wherein SEQ ID NO: 141 is a clone designated herein as "DNA90842-2574" . 
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Figure 142 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ 
ID NO: 141 shown in Figure 141. 

Figure 143 shows a nucleotide sequence (SEQ ID NO: 143) of a native sequence PR04339 cDNA, 
wherein SEQ ID NO: 143 is a clone designated herein as "DNA91775-2581 " . 

Figure 144 shows the amino acid sequence (SEQ ID NO: 144) derived from the coding sequence of SEQ 
5 ID NO: 143 shown in Figure 143. 

Figure 145 shows a nucleotide sequence (SEQ ID NO: 145) of a native sequence PR04326 cDNA, 
wherein SEQ ID NO: 145 is a clone designated herein as "DNA91779-2571". 

Figure 146 shows the amino acid sequence (SEQ ID NO: 146) derived from the coding sequence of SEQ 
ID NO: 145 shown in Figure 145. 
10 Figure 147 shows a nucleotide sequence (SEQ ID NO: 147) of a native sequence PRO6014 cDNA, 

wherein SEQ ID NO: 147 is a clone designated herein as "DNA922 17-2697". 

Figure 148 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ 
ID NO: 147 shown in Figure 147. 

Figure 149 shows a nucleotide sequence (SEQ ID NO: 149) of a native sequence PR03446 cDNA, 
15 wherein SEQ ID NO:149 is a clone designated herein as "DNA922 19-2541*. 

Figure 150 shows the amino acid sequence (SEQ ID NO: 1 50) derived from the coding sequence of SEQ 
ID NO: 149 shown in Figure 149. 

Figure 151 shows a nucleotide sequence (SEQ ID NO: 151) of a native sequence PR04322 cDNA, 
wherein SEQ ID NO:151 is a clone designated herein as *DNA92223-2567\ 
20 Figure 152 shows the amino acid sequence (SEQ ED NO: 152) derived from the coding sequence of SEQ 

ID NO:151 shown in Figure 151. 

Figure 153 shows a nucleotide sequence (SEQ ID NO: 153) of a native sequence PR04381 cDNA, 
wherein SEQ ID NO: 153 is a clone designated herein as "DNA92225-2603". 

Figure 154 shows the amino acid sequence (SEQ ID NO: 1 54) derived from the coding sequence of SEQ 
25 ID NO:153 shown in Figure 153. 

Figure 155 shows a nucleotide sequence (SEQ ID NO: 155) of a native sequence PR04348 cDNA, 
wherein SEQ ID NO:155 is a clone designated herein as "DNA92232-2589". 

Figure 156 shows the amino acid sequence (SEQ ID NO: 156) derived from the coding sequence of SEQ 
ID NO: 155 shown in Figure 155. 
30 Figure 157 shows a nucleotide sequence (SEQ ID NO: 157) of a native sequence PR04371 cDNA, 

wherein SEQ ID NO: 157 is a clone designated herein as "DNA92233-2599\ 

Figure 158 shows the amino acid sequence (SEQ ID NO: 158) derived from the coding sequence of SEQ 
ID NO: 157 shown in Figure 157. 

Figure 159 shows a nucleotide sequence (SEQ ID NO: 159) of a native sequence PR03742 cDNA, 
35 wherein SEQ ID NO: 159 is a clone designated herein as "DNA92243-2549V 

Figure 160 shows the amino acid sequence (SEQ ED NO: 160) derived from the coding sequence of SEQ 
ID NO: 159 shown in Figure 159. 
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Figure 161 shows a nucleotide sequence (SEQ ID NO:161) of a native sequence PR05773 cDNA, 
wherein SEQ ID NO: 161 is a clone designated herein as a DNA92253-2671\ 

Figure 162 shows the amino acid sequence (SEQ ID NO: 162) derived from the coding sequence of SEQ 
ID NO: 161 shown in Figure 161. 

Figure 163 shows a nucleotide sequence (SEQ ID NO: 163) of a native sequence PR05774 cDNA, 
5 wherein SEQ ID NO: 163 is a clone designated herein as "DNA92254-2672" . 

Figure 164 shows the amino acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ 
ID NO: 163 shown in Figure 163. 

Figure 165 shows a nucleotide sequence (SEQ ID NO: 165) of a native sequence PR04343 cDNA, 
wherein SEQ ID NO: 165 is a clone designated herein as tt DNA92255-2584\ 
10 Figure 166 shows the amino acid sequence (SEQ ID NO: 166) derived from the coding sequence of SEQ 

ID NO: 165 shown in Figure 165. 

Figure 167 shows a nucleotide sequence (SEQ ID NO: 167) of a native sequence PR04325 cDNA, 
wherein SEQ ID NO: 167 is a clone designated herein as "DNA92269-2570". 

Figure 168 shows the amino acid sequence (SEQ ID NO: 168) derived from the coding sequence of SEQ 
15 ID NO: 167 shown in Figure 167. 

Figure 169 shows a nucleotide sequence (SEQ ID NO: 169) of a native sequence PR04347 cDNA, 
wherein SEQ ID NO: 169 is a clone designated herein as tt DNA92288-2588\ 

Figure 170 shows the amino acid sequence (SEQ ID NO: 170) derived from the coding sequence of SEQ 
ID NO: 169 shown in Figure 169. 
20 Figure 171 shows a nucleotide sequence (SEQ ID NO: 171) of a native sequence PR03743 cDNA, 

wherein SEQ ID NO: 171 is a clone designated herein as tt DNA92290-2550\ 

Figure 172 shows the amino acid sequence (SEQ ID NO: 172) derived from the coding sequence of SEQ 
ID NO: 171 shown in Figure 171. 

Figure 173 shows a nucleotide sequence (SEQ ID NO: 173) of a native sequence PR04426 cDNA, 
25 wherein SEQ ID NO:173 is a clone designated herein as "DNA93012-2622V 

Figure 174 shows the amino acid sequence (SEQ ID NO: 174) derived from the coding sequence of SEQ 
ID NO: 173 shown in Figure 173. 

Figure 175 shows a nucleotide sequence (SEQ ID NO: 175) of a native sequence PRO4500 cDNA, 
wherein SEQ ID NO: 175 is a clone designated herein as "DNA93020-2642V 
30 Figure 176 shows the amino acid sequence (SEQ ID NO: 176) derived from the coding sequence of SEQ 

ID NO: 175 shown in Figure 175. 

Figure 177 shows a nucleotide sequence (SEQ ID NO:177) of a native sequence PR04389 cDNA, 
wherein SEQ ID NO: 177 is a clone designated herein as "DNA94830-2604". 

Figure 178 shows the amino acid sequence (SEQ ID NO: 178) derived from the coding sequence of SEQ 
35 ID NO: 177 shown in Figure 177. 

Figure 179 shows a nucleotide sequence (SEQ ID NO: 179) of a native sequence PR04337 cDNA, 
wherein SEQ ID NO: 179 is a clone designated herein as M DNA94833-2579\ 
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Figure 180 shows the amino acid sequence (SEQ ID NO: 1 80) derived from die coding sequence of SEQ 
ID NO: 179 shown in Figure 179. 

Figure 181 shows a nucleotide sequence (SEQ ID NO: 181) of a native sequence PR04992 cDNA, 
wherein SEQ ID NO: 181 is a clone designated herein as "DNA94838-2658\ 

Figure 182 shows the amino acid sequence (SEQ ID NO: 182) derived from the coding sequence of SEQ 
5 ID NO: 181 shown in Figure 181. 

Figure 183 shows a nucleotide sequence (SEQ ID NO: 183) of a native sequence PR05996 cDNA, 
wherein SEQ ID NO: 183 is a clone designated herein as a DNA94844-2686\ 

Figure 184 shows the amino acid sequence (SEQ ID NO: 184) derived from the coding sequence of SEQ 
ID NO: 183 shown in Figure 183. 
10 Figure 185 shows a nucleotide sequence (SEQ ID NO: 185) of a native sequence PR04345 cDNA, 

wherein SEQ ID NO: 185 is a clone designated herein as "DNA94854-2586". 

Figure 186 shows the amino acid sequence (SEQ ID NO: 186) derived from the coding sequence of SEQ 
ID NO: 185 shown in Figure 185. 

Figure 187 shows a nucleotide sequence (SEQ ID NO: 187) of a native sequence PR04978 cDNA, 
15 wherein SEQ ID NO: 187 is a clone designated herein as "DNA95930" . 

Figure 188 shows the amino acid sequence (SEQ ID NO: 1 88) derived from the coding sequence of SEQ 
ID NO: 187 shown in Figure 187. 

Figure 189 shows a nucleotide sequence (SEQ ID NO:189) of a native sequence PRO5780 cDNA, 
wherein SEQ ID NO: 189 is a clone designated herein as a DNA96868-2677\ 
20 Figure 190 shows the amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ 

ID NO: 189 shown in Figure 189. 

Figure 191 shows a nucleotide sequence (SEQ ID NO: 191) of a native sequence PR05992 cDNA, 
wherein SEQ ID NO: 191 is a clone designated herein as "DNA9687 1-2683". 

Figure 192 shows the amino acid sequence (SEQ ID NO: 1 92) derived from the coding sequence of SEQ 
25 ED NO:191 shown in Figure 191. 

Figure 193 shows a nucleotide sequence (SEQ ID NO: 193) of a native sequence PR04428 cDNA, 
wherein SEQ ID NO: 193 is a clone designated herein as a DNA96880-2624\ 

Figure 1 94 shows the amino acid sequence (SEQ ID NO : 1 94) derived from the coding sequence of SEQ 
ID NO: 193 shown in Figure 193. 
30 Figure 195 shows a nucleotide sequence (SEQ ID NO:195) of a native sequence PR04994 cDNA, 

wherein SEQ ID NO: 195 is a clone designated herein as "DN A96986-2660". 

Figure 196 shows the amino acid sequence (SEQ ID NO: 196) derived from the coding sequence of SEQ 
ID NO: 195 shown in Figure 195. 

Figure 197 shows a nucleotide sequence (SEQ ID NO: 197) of a native sequence PR05995 cDNA, 
35 wherein SEQ ID NO: 197 is a clone designated herein as "DNA96988-2685" . 

Figure 198 shows the amino acid sequence (SEQ ID NO: 198) derived from the coding sequence of SEQ 
ID NO: 197 shown in Figure 197. 
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Figure 199 shows a nucleotide sequence (SEQ ID NO: 199) of a native sequence PRO6094 cDNA, 
wherein SEQ ID NO: 199 is a clone designated herein as "DNA96995-2709" . 

Figure 200 shows the amino acid sequence (SEQ ID NO:200) derived from the coding sequence of SEQ 
ID NO: 199 shown in Figure 199. 

Figure 201 shows a nucleotide sequence (SEQ ID NO:201) of a native sequence PR04317 cDNA, 
5 wherein SEQ ID NO:201 is a clone designated herein as M DNA97004-2562\ 

Figure 202 shows the amino acid sequence (SEQ ID NO:202) derived from the coding sequence of SEQ 
ID NO:201 shown in Figure 201 . 

Figure 203 shows a nucleotide sequence (SEQ ID NO:203) of a native sequence PROS997 cDNA, 
wherein SEQ ID NO:203 is a clone designated herein as "DNA97005-2687". 
10 Figure 204 shows the amino acid sequence (SEQ ID NO : 204) derived from the coding sequence of SEQ 

ID NO:203 shown in Figure 203 . 

Figure 205 shows a nucleotide sequence (SEQ ID NO:205) of a native sequence PRO5005 cDNA, 
wherein SEQ ID NO:205 is a clone designated herein as "DNA97009-2668". 

Figure 206 shows the amino acid sequence (SEQ ID NO:206) derived from the coding sequence of SEQ 
15 ID NO:205 shown in Figure 205. 

Figure 207 shows a nucleotide sequence (SEQ ID NO:207) of a native sequence PRO5004 cDNA, 
wherein SEQ ID NO:207 is a clone designated herein as "DNA970 13-2667". 

Figure 208 shows the amino acid sequence (SEQ ID NO:208) derived from the coding sequence of SEQ 
ID NO:207 shown in Figure 207. 
20 Figure 209 shows a nucleotide sequence (SEQ ID NO:209) of a native sequence PRO6001 cDNA, 

wherein SEQ ID NO: 209 is a clone designated herein as M DNA983 80-2690 \ 

Figure 210 shows the amino acid sequence (SEQ ID NO:210) derived from the coding sequence of SEQ 
ID NO:209 shown in Figure 209. 

Figure 211 shows a nucleotide sequence (SEQ ID NO:211) of a native sequence PRO6013 cDNA, 
25 wherein SEQ ID NO:21 1 is a clone designated herein as "DNA98561-2696". 

Figure 212 shows the amino acid sequence (SEQ ID NO:212) derived from the coding sequence of SEQ 
IDNO:211 shown in Figure 211. 

Figure 213 shows a nucleotide sequence (SEQ ID NO:213) of a native sequence PRO4502 cDNA, 
wherein SEQ ID NO:213 is a clone designated herein as "DNA98575-2644". 
30 Figure 214 shows the amino acid sequence (SEQ ID NO:214) derived from the coding sequence of SEQ 

ID NO:213 shown in Figure 213. 

Figure 215 shows a nucleotide sequence (SEQ ID NO:215) of a native sequence PRO6007 cDNA, 
wherein SEQ ID NO:215 is a clone designated herein as a DNA98593-2694". 

Figure 216 shows fee amino acid sequence (SEQ ID NO:21 6) derived from the coding sequence of SEQ 
35 ID NO:215 shown in Figure 215. 

Figure 217 shows a nucleotide sequence (SEQ ID NO:217) of a native sequence PRO6028 cDNA, 
wherein SEQ ID NO:217 is a clone designated herein as "DNA98600-2703". 
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Figure 218 shows the amino acid sequence (SEQ ID NO:2i 8) derived from the coding sequence of SEQ 
ID NO:217 shown in Figure 217. 

Figure 219 shows a nucleotide sequence (SEQ ID NO:219) of a native sequence PRO100 cDNA, 
wherein SEQ ID NO:219 is a clone designated herein as "DNA99333". 

Figure 220 shows the amino acid sequence (SEQ ID NO:220) derived from the coding sequence of SEQ 
5 ID NO:219 shown in Figure 219. 

Figure 221 shows a nucleotide sequence (SEQ ID NO:221) of a native sequence PR04327 cDNA, 
wherein SEQ ID NO:221 is a clone designated herein as "DNA99391-2572". 

Figure 222 shows the amino acid sequence (SEQ ID NO:222) derived from the coding sequence of SEQ 
ID NO:221 shown in Figure 221. 
10 Figure 223 shows a nucleotide sequence (SEQ ID NO:223) of a native sequence PR04315 cDNA, 

wherein SEQ ID NO:223 is a clone designated herein as "DNA99393-2560" . 

Figure 224 shows the amino acid sequence (SEQ ID NO:224) derived from the coding sequence of SEQ 
ID NO:223 shown in Figure 223. 

Figure 225 shows a nucleotide sequence (SEQ ID NO:225) of a native sequence PR05993 cDNA, 
15 wherein SEQ ID NO:225 is a clone designated herein as "DNA100276-2684". 

Figure 226 shows the amino acid sequence (SEQ ID NO:226) derived from the coding sequence of SEQ 
ID NO:225 shown in Figure 225. 

Figure 227 shows a nucleotide sequence (SEQ ID NO:227) of a native sequence PRO4503 cDNA, 
wherein SEQ ID NO:227 is a clone designated herein as "DNA1003 12-2645". 
20 Figure 228 shows the amino acid sequence (SEQ ID NO:228) derived from the coding sequence of SEQ 

ID NO:227 shown in Figure 227. 

Figure 229 shows a nucleotide sequence (SEQ ID NO:229) of a native sequence PR04976 cDNA, 
wherein SEQ ID NO:229 is a clone designated herein as "DNA100902-2646". 

Figure 230 shows the amino acid sequence (SEQ ID NO:230) derived from the coding sequence of SEQ 
25 ID NO:229 shown in Figure 229. 

Figure 231 shows a nucleotide sequence (SEQ ID NO:231) of a native sequence PR05798 cDNA, 
wherein SEQ ID NO: 231 is a clone designated herein as 14 DNA 102899-2679". 

Figure 232 shows the amino acid sequence (SEQ ID NO:232) derived from the coding sequence of SEQ 
ID NO:231 shown in Figure 231. 
30 Figure 233 shows a nucleotide sequence (SE<Q ID NO:233) of a native sequence PR06242 cDNA, 

wherein SEQ ID NO:233 is a clone designated herein as "DN A 104875-2720". 

Figure 234 shows the amino acid sequence (SEQ ID NO:234) derived from the coding sequence of SEQ 
ID NO:233 shown in Figure 233. 

Figure 235 shows a nucleotide sequence (SEQ ID NO:235) of a native sequence PRO6095 cDNA, 
35 wherein SEQ ID NO:235 is a clone designated herein as "DNA105680-2710" . 

Figure 236 shows the amino acid sequence (SEQ ID NO:236) derived from the coding sequence of SEQ 
ID NO:235 shown in Figure 235. 
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Figure 237 shows a nucleotide sequence (SEQ ID NO:237) of a native sequence PRO6093 cDNA, 
wherein SEQ ID NO:237 is a clone designated herein as a DNA105779-2708\ 

Figure 238 shows the amino acid sequence (SEQ ID NO:238) derived from the coding sequence of SEQ 
ID NO:237 shown in Figure 237. 

Figure 239 shows a nucleotide sequence (SEQ ID NO:239) of a native sequence PRO6012 cDNA, 
wherein SEQ ID NO:239 is a clone designated herein as "DNA105794-2695" . 

Figure 240 shows the amino acid sequence (SEQ ID NO:240) derived from the coding sequence of SEQ 
ID NO:239 shown in Figure 239. 

Figure 241 shows a nucleotide sequence (SEQ ID NO:241) of a native sequence PRO6027 cDNA, 
wherein SEQ. ID NO:241 is a clone designated herein as *DNA105838-2702\ 

Figure 242 shows the amino acid sequence (SEQ ID NO: 242) derived from the coding sequence of SEQ 
ID NO:241 shown in Figure 241. 

Figure 243 shows a nucleotide sequence (SEQ ID NO:243) of a native sequence PR06181 cDNA, 
wherein SEQ ID NO:243 is a clone designated herein as "DNA107698-2715". 

Figure 244 shows the amino acid sequence (SEQ ID NO:244) derived from the coding sequence of SEQ 
ID NO:243 shown in Figure 243. 

Figure 245 shows a nucleotide sequence (SEQ ID NO:245) of a native sequence PRO6097 cDNA, 
wherein SEQ ID NO:245 is a clone designated herein as "DNA 107701-2711". 

Figure 246 shows the amino acid sequence (SEQ ID NO:246) derived from die coding sequence of SEQ 
ID NO: 245 shown in Figure 245. 

Figure 247 shows a nucleotide sequence (SEQ ID NO:247) of a native sequence PRO6090 eDNA, 
wherein SEQ ID NO:247 is a clone designated herein as U DNA 107781-2707". 

Figure 248 shows the amino acid sequence (SEQ ID NO:248) derived from the coding sequence of SEQ 
ID NO:247 shown in Figure 247. 

Figure 249 shows a nucleotide sequence (SEQ ID NO:249) of a native sequence PR07171 cDNA, 
wherein SEQ ID NO:249 is a clone designated herein as "DNA108670-2744". 

Figure 250 shows the amino acid sequence (SEQ ID NO: 250) derived from die coding sequence of SEQ 
ID NO:249 shown in Figure 249. 

Figure 251 shows a nucleotide sequence (SEQ ID NO:251) of a native sequence PR06258 cDNA, 
wherein SEQ ID NO:251 is a clone designated herein as "DNA 108688-2725". 

Figure 252 shows the amino acid sequence (SEQ ID NO:252) derived from the coding sequence of SEQ 
ID NO:251 shown in Figure 251. 

Figure 253 shows a nucleotide sequence (SEQ ID NO:253) of a native sequence PRO9820 cDNA, 
wherein SEQ ID NO:253 is a clone designated herein as a DNA108769-2765". 

Figure 254 shows the amino acid sequence (SEQ ID NO:254) derived from the coding sequence of SEQ 
ID NO:253 shown in Figure 253. 

Figure 255 shows a nucleotide sequence (SEQ ID NO:255) of a native sequence PR06243 cDNA, 
wherein SEQ ID NO:255 is a clone designated herein as a DNA 108935-2721 ". 
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Figure 256 shows the amino acid sequence (SEQ ID NO:256) derived from the coding sequence of SEQ 
ID NO:255 shown in Figure 255. 

Figure 257 shows a nucleotide sequence (SEQ ID NO:257) of a native sequence PR06182 cDNA, 
wherein SEQ ID NO:257 is a clone designated herein as tt DNAl 10700-2716". 

Figure 258 shows the amino acid sequence (SEQ ID NO:258) derived from the coding sequence of SEQ 
5 ID NO:257 shown in Figure 257. 

Figure 259 shows a nucleotide sequence (SEQ ID NO:259) of a native sequence PRO6079 cDNA, 
wherein SEQ ID NO:259 is a clone designated herein as tt DNAl 11750-2706". 

Figure 260 shows the amino acid sequence (SEQ ID NO:260) derived from the coding sequence of SEQ 
ID NO:259 shown in Figure 259. 
10 Figure 261 shows a nucleotide sequence (SEQ ID NO:261) of a native sequence PR07434 cDNA, 

wherein SEQ ID NO:261 is a clone designated herein as "DNA123430-2755". 

Figure 262 shows the amino acid sequence (SEQ ID NO:262) derived from the coding sequence of SEQ 
ID NO:261 shown in Figure 261. 

Figure 263 shows a nucleotide sequence (SEQ ID NO:263) of a native sequence PR09865 cDNA, 
15 wherein SEQ ID NO:263 is a clone designated herein as a DNA 125 154-2785". 

Figure 264 shows the amino acid sequence (SEQ ID NO:264) derived from the coding sequence of SEQ 
ID NO:263 shown in Figure 263, 

Figure 265 shows a nucleotide sequence (SEQ ID NO:265) of a native sequence PR09828 cDNA, 
wherein SEQ ID NO:265 is a clone designated herein as "DN A 142238-2768". 
20 Figure 266 shows die amino acid sequence (SEQ ID NO:266) derived from the coding sequence of SEQ 

ID NO:265 shown in Figure 265. 

Figure 267 shows a nucleotide sequence (SEQ ID NO:267) of a native sequence PR0196 cDNA, 
wherein SEQ ID NO:267 is a clone designated herein as "DNA22779-1 130". 

Figure 268 shows the amino acid sequence (SEQ ID NO:268) derived from the coding sequence of SEQ 
25 ID NO:267 shown in Figure 267. 

Figure 269 shows a nucleotide sequence (SEQ ID NO:269) of a native sequence PR0197 cDNA, 
wherein SEQ ID NO:269 is a clone designated herein as "DNA22780-1078" . 

Figure 270 shows the amino acid sequence (SEQ ID NO:270) derived from die coding sequence of SEQ 
ID NO:269 shown in Figure 269. 
30 Figure 271 shows a nucleotide sequence (SEQ ID NO:271) of a native sequence PR0195 cDNA, 

wherein SEQ ID NO:271 is a done designated herein as "DNA26847-1395". 

Figure 272 shows the amino acid sequence (SEQ ID NO:272) derived from the coding sequence of SEQ 
ID NO:271 shown in Figure 271. 

Figure 273 shows a nucleotide sequence (SEQ ID NO:273) of a native sequence PR0187 cDNA, 
35 wherein SEQ ID NO:273 is a clone designated herein as "DNA27864-1 155". 

Figure 274 shows the amino acid sequence (SEQ ID NO:274) derived from the coding sequence of SEQ 
ID NO:273 shown in Figure 273. 
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Figure 275 shows a nucleotide sequence (SEQ ID NO:275) of a native sequence PR0182 cDNA, 
wherein SEQ ID NO:275 is a clone designated herein as "DNA27865-1091 \ 

Figure 276 shows the amino acid sequence (SEQ ID NO:276) derived from the coding sequence of SEQ 
ID NO:275 shown in Figure 275. 

Figure 277 shows a nucleotide sequence (SEQ ID NO:277) of a native sequence PR0188 cDNA, 
5 wherein SEQ ID NO:277 is a clone designated herein as "DNA28497-1 130" . 

Figure 278 shows the amino acid sequence (SEQ ID NO:278) derived from the coding sequence of SEQ 
ID NO:277 shown in Figure 277. 

Figure 279 shows a nucleotide sequence (SEQ ID NO:279) of a native sequence PR0183 cDNA, 
wherein SEQ ID NO:279 is a clone designated herein as "DNA28498V 
10 Figure 280 shows the amino acid sequence (SEQ ID NO:280) derived from the coding sequence of SEQ 

ID NO:279 shown in Figure 279. 

Figure 281 shows a nucleotide sequence (SEQ ID NO:28i) of a native sequence PR0184 cDNA, 
wherein SEQ ID NO: 281 is a clone designated herein as tt DNA28500\ 

Figure 282 shows the amino acid sequence (SEQ ID NO: 282) derived from die coding sequence of SEQ 
15 ID NO:281 shown in Figure 281. 

Figure 283 shows a nucleotide sequence (SEQ ID NO:283) of a native sequence PR0185 cDNA, *r 
wherein SEQ ID NO: 283 is a clone designated herein as "DNA28503V 

Figure 284 shows the amino acid sequence (SEQ ID NO:284) derived from the coding sequence of SEQ 
ID NO:283 shown in Figure 283. 
20 Figure 285 shows a nucleotide sequence (SEQ ID NO:285) of a native sequence PRO200 cDNA, 

wherein SEQ ID NO:285 is a clone designated herein as "DNA29101- 1122V 

Figure 286 shows the amino acid sequence (SEQ ID NO:286) derived from the coding sequence of SEQ 
ID NO:285 shown in Figure 285. 

Figure 287 shows a nucleotide sequence (SEQ ID NO:287) of a native sequence PRO202 cDNA, 
25 wherein SEQ ID NO:287 is a clone designated herein as "DNA30869" . 

Figure 288 shows the amino acid sequence (SEQ ID NO:288) derived from the coding sequence of SEQ 
ID NO:287 shown in Figure 287. 

Figure 289 shows a nucleotide sequence (SEQ ID NO:289) of a native sequence PR0214 cDNA, 
wherein SEQ ID NO:289 is a clone designated herein as "DNA32286-1191V 
30 Figure 290 shows the amino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ 

ID NO:289 shown in Figure 289. 

Figure 291 shows a nucleotide sequence (SEQ ID NO:291) of a native sequence PR0215 cDNA, 
wherein SEQ ID NO:291 is a clone designated herein as "DNA32288-1132V 

Figure 292 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ 
35 ID NO:291 shown in Figure 291 . 

Figure 293 shows a nucleotide sequence (SEQ ID NO:293) of a native sequence PR0219 cDNA, 
wherein SEQ ID NO:293 is a clone designated herein as "DNA32290-1 164 V 
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Figure 294 shows the amino acid sequence (SEQ ID NO:294) derived from the coding sequence of SEQ 

ID NO:293 shown in Figure 293. 

Figure 295 shows a nucleotide sequence (SEQ ID NO:295) of a native sequence PR0211 cDNA, 
wherein SEQ ID NO:295 is a clone designated herein as "DNA32292-113r . 

Figure 296 shows the amino acid sequence (SEQ ID NO: 296) derived from the coding sequence of SEQ 

5 ID NO:295 shown in Figure 295. 

Figure 297 shows a nucleotide sequence (SEQ ID NO:297) of a native sequence PRO220 cDNA, 
wherein SEQ ID NO:297 is a clone designated herein as "DNA32298-1 132". 

Figure 298 shows the amino acid sequence (SEQ ID NO:298) derived from the coding sequence of SEQ 
ID NO:297 shown in Figure 297. 
10 Figure 299 shows a nucleotide sequence (SEQ ID NO:299) of a native sequence PR0366 cDNA, 

wherein SEQ ID NO:299 is a clone designated herein as "DNA33085-1 1 10" . 

Figure 300 shows the amino acid sequence (SEQ ID NO:300) derived from the coding sequence of SEQ 

ID NO:299 shown in Figure 299. 

Figure 301 shows a nucleotide sequence (SEQ ID NO:301) of a native sequence PR0216 cDNA, 
15 wherein SEQ ID NO:301 is a clone designated herein as "DNA33087-1 158" . 

Figure 302 shows the amino acid sequence (SEQ ID NO:302) derived from the coding sequence of SEQ 

ED NO:301 shown in Figure 301 . 

Figure 303 shows a nucleotide sequence (SEQ ID NO:303) of a native sequence PR0221 cDNA, 
wherein SEQ ID NO:303 is a clone designated herein as *DNA33089-1 132" . 
20 Figure 304 shows the amino acid sequence (SEQ ID NO :304) derived from the coding sequence of SEQ 

ID NO:303 shown in Figure 303. 

Figure 305 shows a nucleotide sequence (SEQ ID NO:305) of a native sequence PR0228 cDNA, 
wherein SEQ ID NO:305 is a clone designated herein as "DNA33092-1202". 

Figure 306 shows the amino acid sequence (SEQ ID NO:306) derived from the coding sequence of SEQ 

25 ID NO-.305 shown in Figure 305. 

Figure 307 shows a nucleotide sequence (SEQ ID NO:307) of a native sequence PRQ217 cDNA, 
wherein SEQ ID NO:307 is a clone designated herein as "DNA33094-1131". 

Figure 308 shows the amino acid sequence (SEQ ID NO:308) derived from the coding sequence of SEQ 
ID NO:307 shown in Figure 307. 
30 Figure 309 shows a nucleotide sequence (SEQ ID NO:309) of a native sequence PRQ222 cDNA, 

wherein SEQ ID NO:309 is a clone designated herein as "DNA33107-1 135". 

Figure 3 10 shows the amino acid sequence (SEQ ID NO: 3 10) derived from the coding sequence of SEQ 
ID NO:309 shown in Figure 309. 

Figure 311 shows a nucleotide sequence (SEQ ID NO:311) of a native sequence PR0224 cDNA, 
35 wherein SEQ ID NO:31 1 is a clone designated herein as "DNA33221-1 133". 

Figure 312 shows ihe amino acid sequence (SEQ ID NO:3 12) derived from the coding sequence of SEQ 
ID NO:31 1 shown in Figure 311. 
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Figure 313 shows a nucleotide sequence (SEQ ID NO:313) of a native sequence PRO230 cDNA, 
wherein SEQ ID NO:313 is a clone designated herein as a DNA33223-l 136". 

Figure 3 1 4 shows the amino acid sequence (SEQ ID NO:3 14) derived from the coding sequence of SEQ 
ID NO:313 shown in Figure 313. 

Figure 315 shows a nucleotide sequence (SEQ ID NO:315) of a native sequence PR0198 cDNA, 
5 wherein SEQ ID NO:315 is a clone designated herein as W DNA33457-1078\ 

Figure 3 16 shows the ammo acid sequence (SEQ ID NO:3 16) derived from the coding sequence of SEQ 
ID NO:315 shown in Figure 315. 

Figure 317 shows a nucleotide sequence (SEQ ID NO:317) of a native sequence PR0226 cDNA, 
wherein SEQ ID NO:317 is a clone designated herein as "DNA33460-1 166". 
10 Figure 318 shows the amino acid sequence (SEQ ID NO:3 1 8) derived from the coding sequence of SEQ 

ID NO:317 shown in Figure 317. 

Figure 319 shows a nucleotide sequence (SEQ ID NO:319) of a native sequence PR0261 cDNA, 
wherein SEQ ID NO:319 is a clone designated herein as a DNA33473-1176". 

Figure 320 shows the ammo acid sequence (SEQ ID NO:320) derived from the coding sequence of SEQ 
15 ID NO:319 shown in Figure 319. 

Figure 321 shows a nucleotide sequence (SEQ ID NO:321) of a native sequence PR0242 cDNA, 
wherein SEQ ID NO:321 is a clone designated herein as "DNA33785-1143". 

Figure 322 shows the amino acid sequence (SEQ ID NO:322) derived from the coding sequence of SEQ 
ID NO:321 shown in Figure 321 . 
20 Figure 323 shows a nucleotide sequence (SEQ ID NO:323) of a native sequence PR0227 cDNA, 

wherein SEQ ID NO:323 is a clone designated herein as "DNA33786-1132". 

Figure 324 shows the amino acid sequence (SEQ ID NO:324) derived from the coding sequence of SEQ 
ID NO:323 shown in Figure 323. 

Figure 325 shows a nucleotide sequence (SEQ ID NO:325) of a native sequence PR0237 cDNA, 
25 wherein SEQ ID NO: 325 is a clone designated herein as "DNA34353-1428". 

Figure 326 shows the amino acid sequence (SEQ ID NO:326) derived from the coding, sequence of SEQ 
ID NO:325 shown in Figure 325. 

Figure 327 shows a nucleotide sequence (SEQ ID NO:327) of a native sequence PR0241 cDNA, 
wherein SEQ ID NO:327 is a clone designated herein as *DN A34392-1 170\ 
30 Figure 328 shows the amino acid sequence (SEQ ID NO:328) derived from the coding sequence of SEQ 

ED NO:327 shown in Figure 327. 

Figure 329 shows a nucleotide sequence (SEQ ID NO:329) of a native sequence PR0231 cDNA, 
wherein SEQ ID NO:329 is a clone designated herein as "DNA34434-1 139". 

Figure 330 shows the amino acid sequence (SEQ ID NO:330) derived from the coding sequence of SEQ 
35 ID NO:329 shown in Figure 329. 

Figure 331 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PR0235 cDNA, 
wherein SEQ ID NO:331 is a clone designated herein as "DNA35558-1167". 
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Figure 332 shows the amino acid sequence (SEQ ID NO:332) derived from the coding sequence of SEQ 
ID NO:331 shown in Figure 331. 

Figure 333 shows a nucleotide sequence (SEQ ID NO:333) of a native sequence PR0323 cDNA, 
wherein SEQ ID NO:333 is a clone designated herein as a DNA35595-1228\ 

Figure 334 shows the amino acid sequence (SEQ ID NO:334) derived from the coding sequence of SEQ 
5 ID NO:333 shown in Figure 333. 

Figure 335 shows a nucleotide sequence (SEQ ID NO:335) of a native sequence PR0245 cDNA, 
wherein SEQ ID NO:335 is a clone designated herein as a DNA35638-1216\ 

Figure 336 shows the amino acid sequence (SEQ ID NO:336) derived from the coding sequence of SEQ 
ID NO:335 shown in Figure 335. 
10 Figure 337 shows a nucleotide sequence (SEQ ID NO:337) of a native sequence PR0246 cDNA, 

wherein SEQ ID NO:337 is a clone designated herein as "DNA35639-1 172". 

Figure 338 shows the amino acid sequence (SEQ ID NO:338) derived from the coding sequence of SEQ 
ID NO:337 shown in Figure 337. 

Figure 339 shows a nucleotide sequence (SEQ ID NO:339) of a native sequence PR0288 cDNA, 
15 wherein SEQ ID NO:339 is a clone designated herein as "DNA35663-1 129" . 

Figure 340 shows the amino acid sequence (SEQ ID NO:340) derived from the coding sequence of SEQ 
ID NO:339 shown in Figure 339. 

Figure 341 shows a nucleotide sequence (SEQ ED NO:341) of a native sequence PR0248 cDNA, 
wherein SEQ ID NO:341 is a clone designated herein as "DNA35674-1 142". 
20 Figure 342 shows the amino acid sequence (SEQ ID NO :342) derived from the coding sequence of SEQ 

ID NO:341 shown in Figure 341. 

Figure 343 shows a nucleotide sequence (SEQ ID NO:343) of a native sequence PR0257 cDNA. 
wherein SEQ ID NO:343 is a clone designated herein as "DNA35841-1 173". 

Figure 344 shows the amino acid sequence (SEQ ID NO: 344) derived from the coding sequence of SEQ 
25 ID NO:343 shown in Figure 343. 

Figure 345 shows a nucleotide sequence (SEQ ID NO:345) of a native sequence PR0172 cDNA, 
wherein SEQ ID N0:345 is a clone designated herein as "DNA35916-1 161 \ 

Figure 346 shows the amino acid sequence (SEQ ID NO :346) derived from the coding sequence of SEQ 
ID NO:345 shown in Figure 345. 
30 Figure 347 shows a nucleotide sequence (SEQ ID NO:347) of a native sequence PR0258 cDNA, 

wherein SEQ ID NO: 347 is a clone designated herein as "DNA35918-1174". 

Figure 348 shows the amino acid sequence (SEQ ID NO:348) derived from the coding sequence of SEQ 
ID NO:347 shown in Figure 347. 

Figure 349 shows a nucleotide sequence (SEQ ID NO:349) of a native sequence PR0265 cDNA, 
35 wherein SEQ ID NO:349 is a clone designated herein as "DNA36350-1 158" . 

Figure 350 shows the amino acid sequence (SEQ ID NO:350) derived from the coding sequence of SEQ 
ID NO:349 shown in Figure 349. 
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Figure 351 shows a nucleotide sequence (SEQ ID NO:351) of a native sequence PR0326 cDNA, 
wherein SEQ ID NO:351 is a clone designated herein as "DNA37140-1234". 

Figure 352 shows the amino acid sequence (SEQ ID NO:352) derived from the coding sequence of SEQ 
ID NO:351 shown in Figure 351. 

Figure 353 shows a nucleotide sequence (SEQ ID NO:353) of a native sequence PR0266 cDNA, 
5 wherein SEQ ID NO:353 is a clone designated herein as "DNA37150-1 178". 

Figure 354 shows the amino acid sequence (SEQ ID NO:354) derived from the coding sequence of SEQ 
ID NO:353 shown in Figure 353. 

Figure 355 shows a nucleotide sequence (SEQ ID NO:355) of a native sequence PR0269 cDNA, 
wherein SEQ ID NO:355 is a clone designated herein as "DNA38260-1 180". 
10 Figure 356 shows the amino acid sequence (SEQ ID NO:356) derived from the coding sequence of SEQ 

ID NO:355 shown in Figure 355. 

Figure 357 shows a nucleotide sequence (SEQ ID NO:357) of a native sequence PR0285 cDNA, 
wherein SEQ ID NO:357 is a clone designated herein as a DNA40021-l 154". 

Figure 358 shows the amino acid sequence (SEQ ID NO:358) derived from the coding sequence of SEQ 
15 ID NO:357 shown in Figure 357. 

Figure 359 shows a nucleotide sequence (SEQ ID NO:359) of a native sequence PR0328 cDNA, 
wherein SEQ ID NO:359 is a clone designated herein as "DNA40587-1231 ". 

Figure 360 shows the amino acid sequence (SEQ ID NO:360) derived from the coding sequence of SEQ 
ID NO:359 shown in Figure 359. 
20 Figure 361 shows a nucleotide sequence (SEQ ID NO:361) of a native sequence PR0344 cDNA, 

wherein SEQ ID NO:361 is a clone designated herein as "DNA40592-1242" . 

Figure 362 shows the amino acid sequence (SEQ ID NO:362) derived from the coding sequence of SEQ 
ID NO:361 shown in Figure 361. 

Figure 363 shows a nucleotide sequence (SEQ ID NO:363) of a native sequence PR0272 cDNA, 
25 wherein SEQ ID NO:363 is a clone designated herein as a DNA40620-l 183". 

Figure 364 shows the amino acid sequence (SEQ ID NO:364) derived from die coding sequence of SEQ 
ID NO:363 shown in Figure 363. 

Figure 365 shows a nucleotide sequence (SEQ ID NO:365) of a native sequence PRO301 cDNA, 
wherein SEQ ID NO: 365 is a clone designated herein as "DNA40628-1216". 
30 Figure 366 shows the amino acid sequence (SEQ ID NO:366) derived from the coding sequence of SEQ 

ID NO:365 shown in Figure 365. 

Figure 367 shows a nucleotide sequence (SEQ ID NO:367) of a native sequence PR0331 cDNA, 
wherein SEQ ID NO:367 is a clone designated herein as a DNA40981-1234\ 

Figure 368 shows the amino acid sequence (SEQ ID NO: 368) derived from the coding sequence of SEQ 
35 ID N0:367 shown in Figure 367. 

Figure 369 shows a nucleotide sequence (SEQ ID NO:369) of a native sequence PR0332 cDNA, 
wherein SEQ ID N0:369 is a clone designated herein as "DNA40982-1235". 
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Figure 370 shows the amino acid sequence (SEQ ID NO:370) derived from the coding sequence of SEQ 

ID NO:369 shown in Figure 369. 

Figure 371 shows a nucleotide sequence (SEQ ID NO:371) of a native sequence PR0353 cDNA, 
wherein SEQ ID NO:371 is a clone designated herein as "DNA41234-1242". 

Figure 372 shows the amino acid sequence (SEQ ID NO:372) derived from the coding sequence of SEQ 

5 ID NO:371 shown in Figure 371 . 

Figure 373 shows a nucleotide sequence (SEQ ID NO:373) of a native sequence PRO310 cDNA, 
wherein SEQ ID NO:373 is a clone designated herein as "DNA43046-1225". 

Figure 374 shows the amino acid sequence (SEQ ID NO:374) derived from the coding sequence of SEQ 
ID NO:373 shown in Figure 373. 
10 Figure 375 shows a nucleotide sequence (SEQ ID NO:375) of a native sequence PR0337 cDNA, 

wherein SEQ ID NO:375 is a clone designated herein as "DNA43316-1237". 

Figure 376 shows the amino acid sequence (SEQ ID NO:376) derived from the coding sequence of SEQ 
ID NO:375 shown in Figure 375. 

Figure 377 shows a nucleotide sequence (SEQ ID NO:377) of a native sequence PR0346 cDNA, 
15 wherein SEQ ID NO:377 is a clone designated herein as "DNA44167-1243". 

Figure 378 shows the amino acid sequence (SEQ ID NO.-378) derived from the coding sequence of SEQ 
ID NO:377 shown in Figure 377. 

Figure 379 shows a nucleotide sequence (SEQ ID NO:379) of a native sequence PRO350 cDNA, 
wherein SEQ ID NO:379 is a clone designated herein as "DNA44175-1314". 
20 Figure 380 shows the amino acid sequence (SEQ ID NO:380) derived from the coding sequence of SEQ 

ID NO:379 shown in Figure 379. 

Figure 381 shows a nucleotide sequence (SEQ ID NO:381) of a native sequence PROS26 cDNA, 
wherein SEQ ID NO:381 is a clone designated herein as "DNA44184-1319". 

Figure 382 shows the amino acid sequence (SEQ ID NO:382) derived from die coding sequence of SEQ 
25 ID NO:381 shown in Figure 381 . 

Figure 383 shows a nucleotide sequence (SEQ ID NO:383) of a native sequence PR0381 cDNA, 
wherein SEQ ID NO:383 is a clone designated herein as "DNA44194-1317". 

Figure 384 shows the amino acid sequence (SEQ ID NO:384) derived from the coding sequence of SEQ 
ID NO:383 shown in Figure 383. 
30 Figure 385 shows a nucleotide sequence (SEQ ID NO:385) of a native sequence PR0846 cDNA, 

wherein SEQ ID NO:385 is a clone designated herein as "DNA44196-1353". 

Figure 386 shows the amino acid sequence (SEQ ID NO:386) derived from the coding sequence of SEQ 
ID NO:385 shown in Figure 385. 

Figure 387 shows a nucleotide sequence (SEQ ID NO:387) of a native sequence PR0363 cDNA, 
35 wherein SEQ ID NO:387 is a clone designated herein as "DNA45419-1252" . 

Figure 388 shows the amino acid sequence (SEQ ID NO:388) derived from the coding sequence of SEQ 
ID NO:387 shown in Figure 387. 
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Figure 389 shows a nucleotide sequence (SEQ ID NO:389) of a native sequence PR0365 cDNA, 
wherein SEQ ID NO:389 is a clone designated herein as a DNA46777-1253\ 

Figure 390 shows the amino acid sequence (SEQ ID NO:390) derived from the coding sequence of SEQ 
ID NO:389 shown in Figure 389. 

Figure 391 shows a nucleotide sequence (SEQ ID NO:391) of a native sequence PRO1310 cDNA, 
5 wherein SEQ ID NO:391 is a clone designated herein as "DNA47394-1572" . 

Figure 392 shows the amino acid sequence (SEQ ID NO:392) derived from the coding sequence of SEQ 
ID NO:391 shown in Figure 391 . 

Figure 393 shows a nucleotide sequence (SEQ ID NO:393) of a native sequence PR0731 cDNA, 
wherein SEQ ID NO:393 is a clone designated herein as "DNA48331-1329". 
10 Figure 394 shows the amino acid sequence (SEQ ID NO:394) derived from the coding sequence of SEQ 

ID NO:393 shown in Figure 393. 

Figure 395 shows a nucleotide sequence (SEQ ID NO:395) of a native sequence PR0322 cDNA, 
wherein SEQ ID NO:395 is a clone designated herein as "DNA48336-1309". 

Figure 396 shows the amino acid sequence (SEQ ID NO: 396) derived from the coding sequence of SEQ 
15 ID NO:395 shown in Figure 395. 

Figure 397 shows a nucleotide sequence (SEQ ID NO:397) of a native sequence PR0536 cDNA, 
wherein SEQ ID NO:397 is a clone designated herein as "DNA49 142- 1430", 

Figure 398 shows the amino acid sequence (SEQ ID NO:398) derived from the coding sequence of SEQ 
ID NO:397 shown in Figure 397. 
20 Figure 399 shows a nucleotide sequence (SEQ ID NO:399) of a native sequence PR0719 cDNA, 

wherein SEQ ID NO:399 is a clone designated herein as "DNA49646-1327". 

Figure 400 shows the amino acid sequence (SEQ ID NO:400) derived from the coding sequence of SEQ 
ID NO:399 shown in Figure 399. 

Figure 401 shows a nucleotide sequence (SEQ ID NO:401) of a native sequence PR0619 cDNA, 
25 wherein SEQ ID NO:401 is a clone designated herein as "DNA4982 1-1562". 

Figure 402 shows the amino acid sequence (SEQ ID NO:402) derived from the coding sequence of SEQ 
ID NO:40 1 shown in Figure 401 . 

Figure 403 shows a nucleotide sequence (SEQ ID NO:403) of a native sequence PR0771 cDNA, 
wherein SEQ ID NO:403 is a clone designated herein as "DNA49829-1346" . 
30 Figure 404 shows the amino acid sequence (SEQ ID NO:404) derived from the coding sequence of SEQ 

ED NO:403 shown in Figure 403. 

Figure 405 shows a nucleotide sequence (SEQ ID NO:405) of a native sequence PRO1083 cDNA, 
wherein SEQ ID NO:405 is a clone designated herein as "DNA50921-1458V 

Figure 406 shows the amino acid sequence (SEQ ID NO:406) derived from the coding sequence of SEQ 
35 ID NO:405 shown in Figure 405. 

Figure 407 shows a nucleotide sequence (SEQ ID NO:407) of a native sequence PR0862 cDNA, 
wherein SEQ ID NO:407 is a clone designated herein as a DNA521 87-1354". 
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Figure 408 shows the amino acid sequence (SEQ ID NO:408) derived from the coding sequence of SEQ 

ID NO.407 shown in Figure 407. 

Figure 409 shows a nucleotide sequence (SEQ ID NO:409) of a native sequence PR0733 cDNA, 
wherein SEQ ID NO:409 is a clone designated herein as "DNA52196-1348". 

Figure410 shows the amino acid sequence (SEQ ID NO:410) derived from the coding sequence of SEQ 

5 ID NO:409 shown in Figure 409. 

Figure 41 1 shows a nucleotide sequence (SEQ ID NO:411) of a native sequence PROl 188 cDNA, 
wherein SEQ ID NO:411 is a clone designated herein as "DNA52598-1518". 

Figure412 shows the amino acid sequence (SEQ ID NO:41 2) derived from the coding sequence of SEQ 
ID NO:4H shown in Figure 41 1 . 
10 Figure 413 shows a nucleotide sequence (SEQ ID NO:413) of a native sequence PRO770 cDNA, 

wherein SEQ ID NO:413 is a clone designated herein as "DNA54228-1366". 

Figure 414 shows the amino acid sequence (SEQ ID NO: 4 14) derived from the coding sequence of SEQ 

ID NO:413 shown in Figure 413. 

Figure 415 shows a nucleotide sequence (SEQ ID NO:415) of a native sequence PRO1080 cDNA, 
15 wherein SEQ ID NO:415 is a clone designated herein as "DNA56047-1456". 

Figure 416 shows the amino acid sequence (SEQ ID NO:416) derived from the coding sequence of SEQ 

ID NO:415 shown in Figure 415. 

Figure 417 shows a nucleotide sequence (SEQ ID NO:417) of a native sequence PRO1017 cDNA, 
wherein SEQ ID NO:417 is a clone designated herein as "DNA561 12-1379". 
20 Figure 418 shows the amino acid sequence (SEQ ID NO:4 18) derived from the coding sequence of SEQ 

ID NO:417 shown in Figure 417. 

Figure 419 shows a nucleotide sequence (SEQ ID NO:419) of a native sequence PRO1016 cDNA, 
wherein SEQ ID NO:419 is a clone designated herein as "DNA561 13-1378*. 

Figure 420 shows the amino acid sequence (SEQ ID NO:420) derived from the coding sequence of SEQ 
25 ID NO:419 shown in Figure 419. 

Figure 421 shows a nucleotide sequence (SEQ ID NO:421) of a native sequence PR0792 cDNA, 
wherein SEQ ID NO:421 is a clone designated herein as "DNA56352-1358". 

Figure 422 shows the amino acid sequence (SEQ ID NO-.422) derived from the coding sequence of SEQ 
ID NO:421 shown in Figure 421. 
30 Figure 423 shows a nucleotide sequence (SEQ ID NO:423) of a native sequence PR0938 cDNA, 

wherein SEQ ID NO:423 is a clone designated herein as "DNA56433-1406". 

Figure 424 shows the amino acid sequence (SEQ ID NO:424) derived from the coding sequence of SEQ 

ID NO:423 shown in Figure 423. 

Figure 425 shows a nucleotide sequence (SEQ ID NO:425) of a native sequence PRO1012 cDNA, 
35 wherein SEQ ID NO:425 is a clone designated herein as "DNA56439-1376" . 

Figure 426 shows the amino acid sequence (SEQ ID NO:426) derived from die coding sequence of SEQ 
ID NO:425 shown in Figure 425. 
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Figure 427 shows a nucleotide sequence (SEQ ID NO:427) of a native sequence PRO1008 cDNA, 
wherein SEQ ID NO:427 is a clone designated herein as "DNA57530-1375". 

Figure 428 shows the amino acid sequence (SEQ ID NO:428) derived from the coding sequence of SEQ 
ID NO:427 shown in Figure 427. 

Figure 429 shows a nucleotide sequence (SEQ ID NO:429) of a native sequence PRO1075 cDNA, 
wherein SEQ ID NO:429 is a clone designated herein as "DNA57689-1385". 

Figure 430 shows the amino acid sequence (SEQ ID NO:430) derived from the coding sequence of SEQ 
ID NO:429 shown in Figure 429. 

Figure 431 shows a nucleotide sequence (SEQ ID NO:431) of a native sequence PRO1007 cDNA, 
wherein SEQ ID NO:431 is a clone designated herein as a DNA57690-1374\ 

Figure 432 shows the amino acid sequence (SEQ ID NO:432) derived from the coding sequence of SEQ 
ID NO:43 1 shown in Figure 43 1. 

Figure 433 shows a nucleotide sequence (SEQ ID NO:433) of a native sequence PRO1056 cDNA, 
wherein SEQ ID NO:433 is a clone designated herein as "DNA57693-1424" . 

Figure 434 shows the amino acid sequence (SEQ ID NO:434) derived from die coding sequence of SEQ 
ID NO:433 shown in Figure 433. 

Figure 435 shows a nucleotide sequence (SEQ ID NO:435) of a native sequence PR0791 cDNA, 
wherein SEQ ID NO:435 is a clone designated herein as "DNA57838-1337". 

Figure 436 shows the amino acid sequence (SEQ ID NO:436) derived from die coding sequence of SEQ 
ID NO:435 shown in Figure 435. 

Figure 437 shows a nucleotide sequence (SEQ ID NO:437) of a native sequence PROll 11 cDNA, 
wherein SEQ ID NO:437 is a clone designated herein as a< DNA58721-1475\ 

Figure 438 shows the amino acid sequence (SEQ ID NO:438) derived from the coding sequence of SEQ 
ID NO:437 shown in Figure 437. 

Figure 439 shows a nucleotide sequence (SEQ ID NO:439) of a native sequence PR0812 cDNA, 
wherein SEQ ID NO:439 is a clone designated herein as "DNA59205-1421\ 

Figure 440 shows the amino acid sequence (SEQ ID NO: 440) derived from the coding sequence of SEQ 
ID NO:439 shown in Figure 439. 

Figure 441 shows a nucleotide sequence (SEQ ID NO:441) of a native sequence PRO1066 cDNA, 
wherein SEQ ID NO: 441 is a clone designated herein as "DNA592 15-1 425 \ 

Figure 442 shows the amino acid sequence (SEQ ID NO:442) derived from the coding sequence of SEQ 
ID NO:441 shown in Figure 441. 

Figure 443 shows a nucleotide sequence (SEQ ID N0.443) of a native sequence PROll 85 cDNA, 
wherein SEQ ID NO:443 is a clone designated herein as a DNA59220-1514\ 

Figure 444 shows the amino acid sequence (SEQ ID NO:444) derived from the coding sequence of SEQ 
ID NO:443 shown in Figure 443 . 

Figure 445 shows a nucleotide sequence (SEQ ID NO:445) of a native sequence PRO1031 cDNA, 
wherein SEQ ID NO:445 is a clone designated herein as a DNA59294-1381". 
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Figure 446 shows the amino acid sequence (SEQ ID NO:446) derived from the coding sequence of SEQ 
ID NO:445 shown in Figure 445. 

Figure 447 shows a nucleotide sequence (SEQ ID NO:447) of a native sequence PRO1360 cDNA, 
wherein SEQ ID NO:447 is a clone designated herein as a DNA59488-1603\ 

Figure 448 shows the amino acid sequence (SEQ ID NO:448) derived from the coding sequence of SEQ 
ID NO:447 shown in Figure 447. 

Figure 449 shows a nucleotide sequence (SEQ ID NO:449) of a native sequence PRO1309 cDNA, 
wherein SEQ ID NO:449 is a clone designated herein as "DNA59588-1571" . 

Figure 450 shows the amino acid sequence (SEQ ID NO:450) derived from the coding sequence of SEQ 
ID NO:449 shown in Figure 449. 

Figure 451 shows a nucleotide sequence (SEQ ID NO:451) of a native sequence PROl 107 cDNA, 
wherein SEQ ID NO:451 is a clone designated herein as "DNA59606-147P. 

Figure 452 shows the amino acid sequence (SEQ ID NO:452) derived from the coding sequence of SEQ 
ID NO:451 shown in Figure 451. 

Figure 453 shows a nucleotide sequence (SEQ ID NO:453) of a native sequence PR0836 cDNA, 
wherein SEQ ID NO:453 is a clone designated herein as "DNA59620-1463". 

Figure 454 shows the amino acid sequence (SEQ ID NO:454) derived from the coding sequence of SEQ 
ID NO:453 shown in Figure 453. 

Figure 455 shows a nucleotide sequence (SEQ ID NO:455) of a native sequence PROl 132 cDNA, 
wherein SEQ ID NO:455 is a clone designated herein as a DNA59767-1489\ 

Figure 456 shows the amino acid sequence (SEQ ID NO:456) derived from the coding sequence of SEQ 
ID NO:455 shown in Figure 455. 

Figure 457 shows a nucleotide sequence (SEQ ID NO:457) of a native sequence PROH31 cDNA, 
wherein SEQ ID NO:457 is a clone designated herein as €4 DNA59777-1480\ 

Figure 458 shows the amino acid sequence (SEQ ID NO:458) derived from the coding sequence of SEQ 
ID NO:457 shown in Figure 457. 

Figure 459 shows a nucleotide sequence (SEQ ID NO:459) of a native sequence PROl 130 cDNA, 
wherein SEQ ID NO:459 is a clone designated herein as "DNA59814-1486". 

Figure 460 shows the amino acid sequence (SEQ ID NO: 460) derived from the coding sequence of SEQ 
ID NO:459 shown in Figure 459. 

Figure 461 shows a nucleotide sequence (SEQ ID NO:461) of a native sequence PR0844 cDNA, 
wherein SEQ ID NO: 461 is a clone designated herein as "DNA59839-1461". 

Figure 462 shows the amino acid sequence (SEQ ID NO:462) derived from the coding sequence of SEQ 
ID NO:461 shown in Figure 461 . 

Figure 463 shows a nucleotide sequence (SEQ ID NO:463) of a native sequence PROl 154 cDNA, 
wherein SEQ ID NO:463 is a clone designated herein as a DNA59846-1503". 

Figure 464 shows the amino acid sequence (SEQ ID NO : 464) derived from the coding sequence of SEQ 
ID NO:463 shown in Figure 463. 
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Figure 465 shows a nucleotide sequence (SEQ ID NO:465) of a native sequence PR01181 cDNA, 
wherein SEQ ID NO:465 is a clone designated herein as "DNA59847-151 1". 

Figure 466 shows the amino acid sequence (SEQ ID NO:466) derived from the coding sequence of SEQ 
ID NO:465 shown in Figure 465. 

Figure 467 shows a nucleotide sequence (SEQ ID NO:467) of a native sequence PROH26 cDNA, 
5 wherein SEQ ID NO:467 is a clone designated herein as a DNA60615-1483". 

Figure 468 shows the amino acid sequence (SEQ ID NO:468) derived from the coding sequence of SEQ 
ID NO:467 shown in Figure 467. 

Figure 469 shows a nucleotide sequence (SEQ ID NO:469) of a native sequence PROl 186 cDNA, 
wherein SEQ ID NO:469 is a clone designated herein as "DNA60621-1516". 
10 Figure 470 shows the amino acid sequence (SEQ ID NO:470) derived from the coding sequence of SEQ 

ID NO:469 shown in Figure 469. 

Figure 471 shows a nucleotide sequence (SEQ ID NO:471) of a native sequence PROl 198 cDNA, 
wherein SEQ ID NO:471 is a clone designated herein as "DNA60622-1525\ 

Figure 472 shows the amino acid sequence (SEQ ID NO:472) derived from the coding sequence of SEQ 
15 ID NO:471 shown in Figure 471 . 

Figure 473 shows a nucleotide sequence (SEQ ID NO:473) of a native sequence PROl 159 cDNA, 
wherein SEQ ID NO:473 is a clone designated herein as -DNA60627-1508". 

Figure 474 shows the amino acid sequence (SEQ ID NO:474) derived from the coding sequence of SEQ 
ID NO:473 shown in Figure 473. 
20 Figure 475 shows a nucleotide sequence (SEQ ID NO:475) of a native sequence PR01265 cDNA, 

wherein SEQ ID NO:475 is a clone designated herein as "DNA60764-1533". 

Figure 476 shows the amino acid sequence (SEQ ID NO:476) derived from the coding sequence of SEQ 
ID NO:475 shown in Figure 475. 

Figure 477 shows a nucleotide sequence (SEQ ID NO:477) of a native sequence PRO1250 cDNA, 
25 wherein SEQ ID NO:477 is a clone designated herein as "DNA60775-1532\ 

Figure 478 shows the amino acid sequence (SEQ ID NO:478) derived from the coding sequence of SEQ 
ID NO:477 shown in Figure 477. 

Figure 479 shows a nucleotide sequence (SEQ ID NO:479) of a native sequence PR01475 cDNA, 
wherein SEQ ID N0:479 is a clone designated herein as "DNA61 185-1646". 
30 Figure 480 shows the amino acid sequence (SEQ ID NO:480) derived from the coding sequence of SEQ 

ID N0:479 shown in Figure 479. 

Figure 481 shows a nucleotide sequence (SEQ ID NO:481) of a native sequence PR01312 cDNA, 
wherein SEQ ID NO:481 is a clone designated herein as "DNA61873-1574". 

Figure 482 shows the amino acid sequence (SEQ ID NO:482) derived from the coding sequence of SEQ 
35 ID NO:481 shown in Figure 481 . 

Figure 483 shows a nucleotide sequence (SEQ ID NO:483) of a native sequence PRO1308 cDNA, 
wherein SEQ ID NO:483 is a clone designated herein as "DNA62306-1570" . 
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Figure 484 shows the amino acid sequence (SEQ ID NO:484) derived from the coding sequence of SEQ 
ID NO:483 shown in Figure 483. 

Figure 485 shows a nucleotide sequence (SEQ ID NO:485) of a native sequence PR01326 cDNA, 
wherein SEQ ID NO:485 is a clone designated herein as a DNA62808-1582\ 

Figure 486 shows the amino acid sequence (SEQ ID NO:486) derived from the coding sequence of SEQ 
5 ID NO:485 shown in Figure 485. 

Figure 487 shows a nucleotide sequence (SEQ ID NO:487) of a native sequence PROH92 cDNA, 
wherein SEQ ID NO:487 is a clone designated herein as "DNA62814-1521". 

Figure 488 shows the amino acid sequence (SEQ ID NO:488) derived from the coding sequence of SEQ 
ID NO:487 shown in Figure 487. 
10 Figure 489 shows a nucleotide sequence (SEQ ID NO:489) of a native sequence PR01246 cDNA, 

wherein SEQ ID NO:489 is a clone designated herein as "DNA64885-1529". 

Figure 490 shows the amino acid sequence (SEQ ID NO:490) derived from the coding sequence of SEQ 
ID NO:489 shown in Figure 489. 

Figure 491 shows a nucleotide sequence (SEQ ID NO:491) of a native sequence PR01356 cDNA, 
15 wherein SEQ ID NO:491 is a clone designated herein as "DNA64886-1601\ 

Figure 492 shows the amino acid sequence (SEQ ID NO:492) derived from the coding sequence of SEQ 
ID NO:491 shown in Figure 491 , 

Figure 493 shows a nucleotide sequence (SEQ ID NO:493) of a native sequence PR01275 cDNA, 
wherein SEQ ID NO:493 is a clone designated herein as a DNA64888-1542\ 
20 Figure 494 shows the amino acid sequence (SEQ ID NO:494) derived from the coding sequence of SEQ 

ID NO:493 shown in Figure 493. 

Figure 495 shows a nucleotide sequence (SEQ ID NO:495) of a native sequence PR01274 cDNA, 
wherein SEQ ID NO:495 is a clone designated herein as "DNA64889-154P. 

Figure 496 shows the amino acid sequence (SEQ ID NO:496) derived from the coding sequence of SEQ 
25 ID NO:495 shown in Figure 495. 

Figure 497 shows a nucleotide sequence (SEQ ID NO:497) of a native sequence PR01358 cDNA, 
wherein SEQ ID NO:497 is a clone designated herein as "DNA64890-1612". 

Figure 498 shows the amino acid sequence (SEQ ID NO:498) derived from the coding sequence of SEQ 
ID NO:497 shown in Figure 497. 
30 Figure 499 shows a nucleotide sequence (SEQ ID NO:499) of a native sequence PR01286 cDNA, 

wherein SEQ ID NO:499 is a clone designated herein as a DNA64903-1553\ 

Figure 500 shows the amino acid sequence (SEQ ID NO:500) derived from the coding sequence of SEQ 
ID NO:499 shown in Figure 499. 

Figure 501 shows a nucleotide sequence (SEQ ID NO:501) of a native sequence PR01294 cDNA, 
35 wherein SEQ ID NO:501 is a clone designated herein as "DNA64905-1558". 

Figure 502 shows the amino acid sequence (SEQ ID NO:502) derived from the coding sequence of SEQ 
ID NO:501 shown in Figure 501 . 
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Figure 503 shows a nucleotide sequence (SEQ ID NO:503) of a native sequence PR01273 cDNA, 
wherein SEQ ID NO:503 is a clone designated herein as "DNA65402-1540". 

Figure 504 shows the amino acid sequence (SEQ ID NO:504) derived from the coding sequence of SEQ 
ID NO:503 shown in Figure 503. 

Figure 505 shows a nucleotide sequence (SEQ ID NO:505) of a native sequence PR01279 cDNA, 
5 wherein SEQ ID NO:505 is a clone designated herein as "DNA65405-1547" . 

Figure 506 shows the amino acid sequence (SEQ ID NO:506) derived from the coding sequence of SEQ 
ID NO:505 shown in Figure 505. 

Figure 507 shows a nucleotide sequence (SEQ ID NO:507) of a native sequence PROH95 cDNA, 
wherein SEQ ID NO:507 is a clone designated herein as *DNA65412-1523\ 
10 Figure 508 shows the amino acid sequence (SEQ ID NO: 508) derived from the coding sequence of SEQ 

ID NO:507 shown in Figure 507. 

Figure 509 shows a nucleotide sequence (SEQ ID NO:509) of a native sequence PR01271 cDNA, 
wherein SEQ ID NO:509 is a clone designated herein as M DNA66309-1538\ 

Figure 510 shows the amino acid sequence (SEQ ID NO:510) derived from the coding sequence of SEQ 
15 ID NO:509 shown in Figure 509. 

. Figure 511 shows a nucleotide sequence (SEQ ID NO:511) of a native sequence PR01338 cDNA, 
wherein SEQ ID NO:51 1 is a clone designated herein as "DNA66667-1596" . 

Figure 512 shows the amino acid sequence (SEQ ID NO: 5 12) derived from the coding sequence of SEQ 
IDNO:511 shown in Figure 511. 
20 Figure 513 shows a nucleotide sequence (SEQ ID NO:513) of a native sequence PR01343 cDNA, 

wherein SEQ ID NO:513 is a clone designated herein as "DNA66675-1587". 

Figure 5 14 shows the amino acid sequence (SEQ ID NO: 514) derived from the coding sequence of SEQ 
ID NO:513 shown in Figure 513. 

Figure 515 shows a nucleotide sequence (SEQ ID NO:515) of a native sequence PR01434 cDNA, 
25 wherein SEQ ID NO:515 is a clone designated herein as "DNA688 18-2536" . 

Figure 516 shows the amino acid sequence (SEQ ID NO: 5 16) derived from the coding sequence of SEQ 
ID NO:515 shown in Figure 515. 

Figure 517 shows a nucleotide sequence (SEQ ID NO:517) of a native sequence PR01418 cDNA, 
wherein SEQ ID NO:517 is a clone designated herein as "DNA68864-1629" . 
30 Figure 518 shows the amino acid sequence (SEQ ID NO:5 1 8) derived from the coding sequence of SEQ 

ID NO:517 shown in Figure 517. 

Figure 519 shows a nucleotide sequence (SEQ ID NO:519) of a native sequence PR01387 cDNA, 
wherein SEQ ID NO:519 is a clone designated herein as a DNA68872-1620". 

Figure 520 shows the amino acid sequence (SEQ ID NO:520) derived from the coding sequence of SEQ 
35 ID NO:519 shown in Figure 519. 

Figure 521 shows a nucleotide sequence (SEQ ID NO:521) of a native sequence PR01384 cDNA, 
wherein SEQ ID NO:521 is a clone designated herein as "DNA71 159-1617" . 
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Figure 522 shows the amino acid sequence (SEQ ID NO:522) derived from the coding sequence of SEQ 
ID NO:521 shown in Figure 521. 

Figure 523 shows a nucleotide sequence (SEQ ID NO:523) of a native sequence PR01565 cDNA, 
wherein SEQ ID NO:523 is a clone designated herein as - DNA73727-1673\ 

Figure 524 shows the amino acid sequence (SEQ ID NO:524) derived from the coding sequence of SEQ 
5 ID NO:523 shown in Figure 523. 

Figure 525 shows a nucleotide sequence (SEQ ID NO:525) of a native sequence PR01474 cDNA, 
wherein SEQ ID NO:525 is a clone designated herein as a DNA73739-1645\ 

Figure 526 shows the amino acid sequence (SEQ ID NO:526) derived from the coding sequence of SEQ 
ID NO:525 shown in Figure 525. 
10 Figure 527 shows a nucleotide sequence (SEQ ID NO:527) of a native sequence PR01917 cDNA, 

wherein SEQ ID NO:527 is a clone designated herein as "DNA76400-2528\ 

Figure 528 shows die amino acid sequence (SEQ ID NO:528) derived from die coding sequence of SEQ 
ID NO:527 shown in Figure 527. 

Figure 529 shows a nucleotide sequence (SEQ ID NO:529) of a native sequence PR01787 cDNA, 
15 wherein SEQ ID NO:529 is a clone designated herein as "DNA765 10-2504". 

Figure 530 shows die amino acid sequence (SEQ ID NO:530) derived from the coding sequence of SEQ 
ID NO:529 shown in Figure 529. 

Figure 531 shows a nucleotide sequence (SEQ ID NO:531) of a native sequence PR01556 cDNA, 
wherein SEQ ID NO:531 is a clone designated herein as "DNA76529-1666". 
20 Figure 532 shows the amino acid sequence (SEQ ID NO:532) derived from the coding sequence of SEQ 

ID NO:531 shown in Figure 531. 

Figure 533 shows a nucleotide sequence (SEQ ID NO:533) of a native sequence PR01561 cDNA, 
wherein SEQ ID NO:533 is a clone designated herein as "DNA76538-1670". 

Figure 534 shows the amino acid sequence (SEQ ID NO:534) derived from the coding sequence of SEQ 
25 ID NO:533 shown in Figure 533. 

Figure 535 shows a nucleotide sequence (SEQ ID NO:535) of a native sequence PR01693 cDNA, 
wherein SEQ ID NO:535 is a clone designated herein as "DNA77301-1708\ 

Figure 536 shows the amino acid sequence (SEQ ID NO:536) derived from the coding sequence of SEQ 
ID NO:535 shown in Figure 535. 
30 Figure 537 shows a nucleotide sequence (SEQ ID NO:537) of a native sequence PR01868 cDNA, 

wherein SEQ ID NO:537 is a clone designated herein as "DNA77624-2515". 

Figure 538 shows the amino acid sequence (SEQ ID NO:538) derived from the coding sequence of SEQ 
ID NO:537 shown in Figure 537. 

Figure 539 shows a nucleotide sequence (SEQ ID NO:539) of a native sequence PRO1890 cDNA, 
35 wherein SEQ ID NO:539 is a clone designated herein as "DNA79230-2525". 

Figure 540 shows the amino acid sequence (SEQ ID NO:540) derived from the coding sequence of SEQ 
ID NO:539 shown in Figure 539. 
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Figure 541 shows a nucleotide sequence (SEQ ID NO:541) of a native sequence PR01887 cDNA, 
wherein SEQ ID NO:541 is a clone designated herein as a DNA79862-2522\ 

Figure 542 shows the amino acid sequence (SEQ ID NO:542) derived from the coding sequence of SEQ 
ID NO:541 shown in Figure 541. 

Figure 543 shows a nucleotide sequence (SEQ ID NO:543) of a native sequence PR04353 cDNA, 
5 wherein SEQ ID NO:543 is a clone designated herein as a DNA80145-2594". 

Figure 544 shows the amino acid sequence (SEQ ID NO:544) derived from the coding sequence of SEQ 
ID NO:543 shown in Figure 543. 

Figure 545 shows a nucleotide sequence (SEQ ID NO:545) of a native sequence PRO1801 cDNA, 
wherein SEQ ID NO:545 is a clone designated herein as a DNA83500-2506\ 
10 Figure 546 shows the amino acid sequence (SEQ ED NO : 546) derived from the coding sequence of SEQ 

ID NO:545 shown in Figure 545. 

Figure 547 shows a nucleotide sequence (SEQ ID NO:547) of a native sequence PR04357 cDNA, 
wherein SEQ ID NO:547 is a clone designated herein as "DNA84917-2597". 

Figure 548 shows the amino acid sequence (SEQ ID NO:548) derived from the coding sequence of SEQ 
15 ID NO:547 shown in Figure 547. 

Figure 549 shows a nucleotide sequence (SEQ ID NO:549) of a native sequence PRO4302 cDNA, 
wherein SEQ ID NO:549 is a clone designated herein as "DNA922 18-2554". 

Figure 550 shows the amino acid sequence (SEQ ID NO:550) derived from the coding sequence of SEQ 
ID NO:549 shown in Figure 549. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
I. Pefinitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation (i.e. , PRO/number) refers 

25 to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide" and 
"PRO/number" wherein the term "number" is provided as an actual numerical designation as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another source, or prepared by recombinant or synthetic methods. The term "PRO polypeptide" refers to 

30 each individual PRO/number polypeptide disclosed herein. All disclosures in this specification which refer to 
the "PRO polypeptide" refer to each of the polypeptides individually as well as jointly. For example, 
descriptions of the preparation of, purification of, derivation of, formation of antibodies to or against, 
administration of, compositions containing, treatment of a disease with, etc. , pertain to each polypeptide of the 
invention individually. The term "PRO polypeptide" also includes variants of the PRO/number polypeptides 

35 disclosed herein. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence 
as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 
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isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO 
polypeptide" specifically encompasses naturally-occurring truncated or secreted forms of the specific PRO 
polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively 
spliced forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of the 
invention, the native sequence PRO polypeptides disclosed herein are mature or full-length native sequence 
5 polypeptides comprising the full-length amino acids sequences shown in the accompanying figures. Start and 
stop codons are shown in bold font and underlined in the figures. However, while the PRO polypeptide 
disclosed in the accompanying figures are shown to begin with methionine residues designated herein as amino 
acid position 1 in the figures, it is conceivable and possible that other me&ioniae residues looted either upstream 
or downstream from the amino acid position 1 in the figures may be employed as the starting amino acid residue 

10 for the PRO polypeptides. 

The PRO polypeptide "extracellular domain" or W ECD" refers to a form of the PRO polypeptide which 
is essentially free of die transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have 
less than 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of 
such domains. It will be understood that any transmembrane domains identified for die PRO polypeptides of 

15 the present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at either end of the domain as initially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extraceUular domain boundary as identified in the Examples or specification and such 

20 polypeptides, with or without die associated signal peptide, and nucleic acid encoding them, are comtemplated 
by the present invention. 

The approximate location of die "signal peptides" of die various PRO polypeptides disclosed herein are 
shown in the present specification and/or the accompanying figures. It is noted, however, that the C-terminal 
boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of 

25 die signal peptide C-terminal boundary as initially identified herein, wherein the C-terminal boundary of the 
signal peptide may be identified pursuant to criteria routinely employed in the art for identifying that type of 
amino acid sequence element (e.g., Nielsen et al., Prot. Eng. 10: 1-6 (1997) and von Heinje et al., Nucl. Acids. 
Res. 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence 
from a secreted polypeptide is not entirely uniform, resulting in more than one secreted species. These mature 

30 polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on either side of die 
C-terminal boundary of the signal peptide as identified herein, and the polynucleotides encoding them, are 
contemplated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as 

35 disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of 
a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 
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instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
terminus of die full-length native amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least 
about 80% amino acid sequence identity, alternatively at least about 81% amino acid sequence identity, 
alternatively at least about 82% amino acid sequence identity, alternatively at least about 83% amino acid 
sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively at least about 85 % 
5 amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, alternatively at least 
about 87% amino acid sequence identity, alternatively at least about 88% amino acid sequence identity, 
alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% amino acid 
sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least about 92% 
amino acid sequence identity, alternatively at least about 93 % amino acid sequence identity, alternatively at least 

10 about 94% amino acid sequence identity, alternatively at least about 95% amino acid sequence identity, 
alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% amino acid 
sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at least about 
99% amino acid sequence identity to a full-length native sequence PRO polypeptide sequence as disclosed herein, 
a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO 

15 polypeptide, with or without the signal peptide, as disclosed herein or any other specifically defined fragment 
of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, PRO variant polypeptides are at least 
about 10 amino acids in length, alternatively at least about 20 amino acids in length, alternatively at least about 
30 amino acids in length, alternatively at least about 40 amino acids in length, alternatively at least about 50 
amino acids in length, alternatively at least about 60 amino acids in length, alternatively at least about 70 amino 

20 acids in length, alternatively at least about 80 amino acids in length, alternatively at least about 90 amino acids 
in length, alternatively at least about 100 amino acids in length, alternatively at least about 150 amino acids in 
length, alternatively at least about 200 amino acids in length, alternatively at least about 300 amino acids in 
length, or more. 

"Percent (%) amino acid sequence identity " with respect to the PRO polypeptide sequences identified 
25 herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, 
if necessary, to achieve the maximum percent sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. Alignment for purposes of determining percent amino acid 
sequence identity can be achieved in various ways that are within the skill in the art, for instance, using publicly 
30 available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. Those 
skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
to achieve maximal alignment over the full length of die sequences being compared. For purposes herein, 
however, % amino acid sequence identity values are generated using the sequence comparison computer program 
ALIGN-2, wherein the complete source code for the ALIGN-2 program is provided in Table 1 below. The 
35 ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the source code shown 
in Table 1 below has been filed with user documentation in the U.S. Copyright Office, Washington D.C. , 20559, 
where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is publicly 
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available through Genentech, Inc., South San Francisco, California or may be compiled from the source code 
provided in Table 1 below. The ALIGN-2 program should be compiled for use on a UNK operating system, 
preferably digital UNK V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and 
do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in 
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B. the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations using this method. Tables 2 and 3 
demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
-Comparison Protein" to the amino acid sequence designated "PRO", wherein "PRO" represents the amino acid 
sequence of a hypothetical PRO polypeptide of interest, "Comparison Protein" represents the amino acid 
sequence of a polypeptide against which the "PRO" polypeptide of interest is being compared, and "X, "Y" and 
"Z" each represent different hypothetical amino acid residues. 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % amino 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al., J^s^MBtm^QEL 266:4«W80 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default values, i.e.. the adjustable parameters, are set 
with the following values: overlap span = 1. overlap fraction = 0.125. word threshold (T) = 11, and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity value is 
determined by dividing (a) the number of matching identical amino acid residues between the amino acid 
sequence of the PRO polypeptide of interest having a sequence derived from the native PRO polypeptide and 
the comparison amino acid sequence of interest (i.e., the sequence against which the PRO polypeptide of interest 
is being compared which may be a PRO variant polypeptide) as detennined by WU-BLAST-2 by (b) the total 
number of amino acid residues of the PRO polypeptide of interest. For example, in the statement "apolypeptide 
comprising an the amino acid sequence A which has or having at least 80% amino acid sequence identity to the 
amino acid sequence B". the amino acid sequence A is the comparison amino acid sequence of interest and the 
amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest. 

Percent amino acid sequence identity may also be detennined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al.. Nuchas Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
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comparison program may be downloaded from http://www.ncbi.nlm.nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 
5 In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino 

acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B 
(which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

10 100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
15 add sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

"PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 

20 sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking die signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, 
alternatively at least about 81% nucleic acid sequence identity, alternatively at least about 82% nucleic acid 

25 sequence identity, alternatively at least about 83 % nucleic acid sequence identity, alternatively at least about 84 % 
nucleic acid sequence identity, alternatively at least about 85% nucleic acid sequence identity, alternatively at 
least about 86% nucleic acid sequence identity, alternatively at least about 87% nucleic acid sequence identity, 
alternatively at least about 88% nucleic acid sequence identity, alternatively at least about 89% nucleic acid 
sequence identity, alternatively at least about 90% nucleic acid sequence identity, alternatively at least about 91 % 

30 nucleic acid sequence identity, alternatively at least about 92% nucleic acid sequence identity, alternatively at 
least about 93 % nucleic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity, 
alternatively at least about 95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid 
sequence identity, alternatively at least about 97 % nucleic acid sequence identity, alternatively at least about 98 % 
nucleic acid sequence identity and alternatively at least about 99% nucleic acid sequence identity with a nucleic 

35 acid sequence encoding a full-length native sequence PRO polypeptide sequence as disclosed herein, a full-length 
native sequence PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a PRO polypeptide, with or without the signal sequence, as disclosed herein or any other fragment of a full- 
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length PRO polypeptide sequence as disclosed herein. Variants do not encompass the native nucleotide 
sequence. 

Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, alternatively at least 
about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least about 
120 nucleotides in length, alternatively at least about 150 nucleotides in length, alternatively at least about 180 
5 nucleotides in length, alternatively at least about 210 nucleotides in length, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides in length, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 

10 identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 
necessary, to achieve the maximum percent sequence identity. Alignment for purposes of detennining percent 
nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for instance, 
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) 

15 software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison computer program ALIGN-2, wherein the complete source code for the ALIGN-2 program 
is provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by 
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. 
Copyright Office, Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. 

20 TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program should 
. be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 

25 sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



100 times the traction W/Z 

30 

where Wis the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where die length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
35 C. As examples of % nucleic acid sequence identity calculations, Tables 4 ai^ 

the % nucleic acid sequence identity of die nucleic acid sequence designated "Comparison DNA W to the nucleic 
acid sequence designated "PRO-DNA", wherein "PRO-DNA" represents a hypothetical PRO-encoding nucleic 
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acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule 
against which the "PRO-DNA" nucleic acid molecule of interest is being compared, and "N", "L" and "V" each 
represent different hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the AUGN-2 computer program. However, % 
5 nucleic acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 
computer program (Altschul et al., Methods in Enzvmologv 266:460-480 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default values. Those not set to default values, i.e. , the adjustable parameters, 
are set with the following values: overlap span = 1, overlap fraction = 0. 125, word threshold (T) = 1 1 , and 
scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value 

10 is determined by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence 
of the PRO polypeptide-encoding nucleic acid molecule of interest having a sequence derived from die native 
sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (i.e., the 
sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared which 
may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides 

15 of the PRO polypeptide-encoding nucleic acid molecule of interest. For example, in the statement "an isolated 
nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid 
sequence identity to the nucleic acid sequence B w , the nucleic acid sequence A is the comparison nucleic acid 
molecule of interest and die nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest. 

20 Percent nucleic acid sequence identity may also be determined using the sequence comparison program 

NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask = yes, strand = all, expected 

25 occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01 , constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, die % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 

30 sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
35 BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
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C. 

In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
polypeptides may be those that are encoded by a PRO variant polynucleotide. 
5 "Isolated," when used to describe the various polypeptides disclosed herein, means polypeptide that has 

been identified and separated and/or recovered from a component of its natural environment. Contaminant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 

10 15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification step. 

15 An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is a 

nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in nature. 
Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 

20 encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 
acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the 
polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably 
25 linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells 
are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
30 polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
35 accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 
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The term "antibody " is used in the broadest sense and specifically covers, for example, single anti-PRO 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 
compositions with polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term "monoclonal antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, i.e. , the individual antibodies comprising the population are 
5 identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when 

10 complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homology between the probe and hybridizable sequence, the higher the relative temperature which 
can be used. As a result, it follows that higher relative temperatures would tend to make the reaction conditions 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
hybridization reactions, see Ausubel et al., Current Protocols in Molecular Biology . Wiley Interscience 

15 Publishers, (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those 
that: (1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium 
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a 
denaturing agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum 

20 albumin/0. 1 % Ficoll/0. 1 % polyvinylpy rrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M 
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, 
sonicated salmon sperm DNA (50 jtg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 42°C 
in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55 °C, followed by a high-stringency wash 

25 consisting of 0.1 x SSC containing EDTA at 55°C. 

"Moderately stringent conditions" may be identified as described by Sambrook et al., Molecular 
Cloning: A Laboratory Manual . New York: Cold Spring Harbor Press, 1989, and include the use of washing 
solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those 
described above. An example of moderately stringent conditions is overnight incubation at 37 °C in a solution 

30 comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 
7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 

35 polypeptide fused to a "tag polypeptide" . The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not 
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substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino 
acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin 

5 constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
Hgand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 

10 immunoglobulin, such as IgCM , IgG-2, IgG-3, or lg04 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD 
or IgM. 

"Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 
biological and/or an immunological activity of native or naturally-occurring PRO, wherein "biological" activity 
refers to a biological function (either inhibitory or stimulatory) caused by a native or imturaUy-occurring PRO 

15 other than the ability to induce the production of an antibody against an antigenic epitope possessed by a native 
or naturally-occurring PRO and an -immunological " activity refers to the ability to induce the production of an 
antibody against an antigenic epitope possessed by a native or naUtfaUy-occurring PRO. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 

20 manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically 
include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
native PRO polypeptides, peptides, antisense oUgonucleotides, small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 

25 candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein 
the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 

30 the disorder is to be prevented. 

"Chronic" a&ninistration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
-Intermittent" administration is treatment that is not consecutively done without interruption, but rather is cyclic 
in nature. 

35 "Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 

domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 
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Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutical ly acceptable carriers, excipients, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
5 acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, arginine or lysine; monosaccharides, di saccharides, and other carbohydrates including 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt- 
10 forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), 
and PLURONICS™. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or 
variable region of the intact antibody. Examples of antibody fragments include Fab, Fab", Ffab'^, and Fv 
fragments; diabodies; linear antibodies (Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]); single-chain 

IS antibody molecules; and muluspecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" 
fragments, each with a single antigen-binding site, and a residual "Fc w fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatment yields an F(ab')2 fragment that has two antigen-combining sites 
and is still capable of cross-linking antigen. 

20 "Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding 

site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the V H -V L dimer. Collectively, the six CDRs confer antigen-binding specificity 
to the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 

25 for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding 
site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab* fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge 
30 region. Fab'-SH is the designation herein for Fab* in which the cysteine residues) of the constant domains bear 
a free thiol group. F(ab') 2 antibody fragments originally were produced as pairs of Fab* fragments which have 
hinge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains'' of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on die amino acid sequences of their constant 
35 domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 
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IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGl , IgG2, IgG3, IgG4, IgA, 
and IgA2. 

•Single-chain Fv" or "sFv" antibody fragments-comprise the V H and V L domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the V„ and V L domains which enables the sFv to form the desired structure for 

5 antigen binding. For a review of sFv, see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 1 13. 
Rosenburg and Moore eds., Springer- Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which 
fragments comprise a heavy-chain variable domain <V„) connected to a light-chain variable domain (VJ in the 
same polypeptide chain (Vh-VJ. By using a linker that is too short to allow pairing between the two dornains 

10 on the same chain, the domains are forced to pair with the complementary domains of another chain and create 
two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/1 1 l6l ; and 
Hollinger et al., P™ Marl. Acad. Sci. USA. 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials which 

15 would interfere with diagnostic or therapeutic uses for die antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) 
to greater than 95 % by weight of antibody as determined by the Lowry method, and most preferably more man 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinmng cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or 

20 nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody 
in sim within recombinant cells since at least one component of the antibody's natural environment will not be 
present. Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

An antibody that "specifically binds to" or is "specific for* a particular polypeptide or an epitope on 
a particular polypeptide is one mat binds to mat particular polypeptide or epitope on a particular polypeptide 

25 without substantially binding to any other polypeptide or polypeptide epitope. 

The word "label " when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

30 By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 

adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g. , 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column (e.g., an affinity chromatography column). This term also includes 

35 a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholfcids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
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components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
biological membranes. 

A "small molecule** is defined herein to have a molecular weight below about 500 Daltons. 

An "effective amount** of a polypeptide disclosed herein or an agonist or antagonist thereof is an amount 
sufficient to carry out a specifically stated purpose. An "effective amount** may be determined empirically and 
in a routine manner, in relation to the stated purpose. 
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TaWe 1 

/* 

* C-C increased from 12 to 15 

* Z is average of EQ 

* B is average of ND 

* match with stop is _M; stop-stop = 0; J (joker) match = 0 
*/ 

Idefine _M -8 /* value of a match with a stop */ 
rat day[26][26] = { 

/* ABC DEFGHIJKLMNOPQRSTUVWXYZ*/ 
/* A */ { 2. 0,-2, 0, 0,^1, 1.-1.-1. 0,-1,-2,-1. 0.J4, 1. 0,-2, 1, 1, 0, 0,-6, 0,-3, 0}, 
/* B */ { 0, 3,-4, 3, 2,-5, 0, 1,-2, 0, 0,-3.-2, 2,_M,-1, 1, 0, 0, 0, 0.-2,-5, 0,-3, 1}, 
/* C */ {-2.-4.15.-5,-5,^,-3,-3.-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0,-2,-8, 0, 0,-5}, 
/* D */ { 0, 3.-5, 4, 3,-6, 1, 1.-2, 0. 0,-4,-3, 2, M.-l, 2,-1, 0, 0, 0,-2.-7, 0,-4, 2}, 
/* E*/ { 0, 2.-5. 3, 4,-5. 0, 1,-2, 0, 0,-3,-2, l._M,-l, 2,-1, 0, 0, 0,-2,-7. 0,-4, 3}, 
/* F */ {-4,-5,-4,-6,-5, 9,-5,-2. 1, 0.-5, 2. 0,-4,_M,-5,-5,-4,-3.-3, 0,-1. 0. 0. 7.-5}. 
/* G */ { 1, 0,-3, 1, 0,-5, 5,-2,-3, 0,,2,-4,-3, 0,_M,-l,-l,-3, 1, 0, 0,-1,-7, 0,-5, 0}, 
/♦ H */ {-1, 1,-3. 1. 1.-2,-2, 6,-2, 0. 0,-2,-2. 2,_M, 0, 3, 2,-1,-1, 0,-2,-3, 0, 0. 2}, 
/* I */ {-1,-2,-2,-2,-2, 1,-3,-2. 5, 0,-2, 2, 2,-2,_M,-2.-2,-2.-l, 0. 0, 4,-5, 0,-1,-2}, 
/* J */ { 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, M. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0}. 
/* K */ M, 0,-5. 0. 0,-5,-2, 0,-2, 0, 5,-3. 0, 1,_M,-1. 1, 3. 0. 0, 0,-2,-3. 0,-4. 0}, 
/* L */ {-2,-3,-6,^,-3, 2,-4,-2, 2, 0.-3, 6. 4,-3,_M,-3, -2,-3.-3,-1, 0, 2,-2, 0,-1,-2}, 
/* M */ {-1,-2,-5.-3,-2. 0.-3,-2, 2, 0. 0, 4. 6,-2, J*,-2,-l, 0.-2.-1, 0. 2, A 0,-2,-1}, 
/*N*/ {0,2^,2, 1,-4,0,2,-2,0, 1,-3,-U, M r l, 1,0. 1,0,0,-2^0,-2,1}, 

/* O */ LM^M^M._M^M,_M,^M,_M^M^M,_M,_M^M^M, 0,.M^M._M,_M,_M^M,^M,_M._M,_M._M}. 

/* P */ { 1,-1,-3,-1,-1,-5,-1, 0,-2, 0,-1,-3,-2,-1 ,_M, 6. 0, 0, 1, 0, 0,-1,-6, 0,-5. 0}, 

/* Q */ { 0. 1.-5. 2, 2,-5.-1, 3,-2, 0, 1,-2,-1, 1, M, 0, 4, 1,-1,-1, 0,-2,-5, 0,-4, 3}, 

/* R */ {-2. 0.-4,-1,-1,-4,-3, 2,-2. 0, 3,-3. 0. 0._M. 0. 1. 6. 0,-1, 0,-2, 2, 0,-4. 0}. 

/* S */ { I, 0, 0, 0. 0.-3, 1,-1,-1, 0, 0,-3,-2, l f _M, 1,-1, 0, 2, 1, 0,-1,-2, 0,-3, 0}, 

/* T */ { 1, 0,-2, 0, 0,-3, 0,-1. 0. 0, 0,-1,-1, 0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0}, 

/* U */ { 0, 0, 0, 0, 0, 0. 0. 0. 0. 0. 0. 0. 0, 0._M. 0, 0. 0. 0. 0, 0, 0, 0. 0, 0, 0}, 

/* V */ { 0.-2.-2,-2,-2,-1,-1.-2. 4, 0,-2. 2, 2,-2,_M,-l, -2,-2,-1, 0, 0, 4.-6, 0,-2,-2}, 

/» W */ {-6.-5.-8,-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4._M.-6,-5. 2.-2,-5. 0.-^.17. 0. 0.-6}, 

/* X */ { 0, 0, 0, 0. 0, 0. 0. 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0}, 

/* Y */ {-3.-3. 0,^,-4, 7.-5, 0.-1. 0,-4,-1 ,-2,~2,_M,-5,-4,-4,-3,-3, 0,-2, 0. 0,10,-4}, 

/* Z */ { 0, 1.-5, 2, 3,-5, 0, 2,-2. 0. 0.-2.-1. 1,_M, 0. 3, 0, 0, 0, 0,-2,-6, 0,^1, 4} 

}; 
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Table 1 (conf) 



*/ 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



^include <stdio.h> 






^include <ctype.h> 






^define MAXJMP 


16 


/* max jumps in a diag */ 


Idefine MAXGAP 


24 


/* don't continue to penalize gaps larger than this */ 


^define JMPS 


1024 


/* max jmps in an path */ 


^define MX 


4 


/* save if there's at least MX-1 bases since last jmp */ 


^define DMAT 


3 


/* Value of matching bases */ 


^define DMIS 


0 


/* penalty for mismatched bases »/ 


^define DINSO 


8 


/* penalty for a gap */ 


^define DINS1 


1 


/* penalty per base */ 


^define PINSO 


8 


f* penalty for a gap */ 


#<tefine PINS1 


4 


/• penalty per residue */ 


struct BUD { 






short 


n[MAXJMP]; /* size of jmp (neg for dely) */ 


unsigned short 


x[MAXJMP); /* base no. of jmp in seq x */ 


}; 




/* limits seq to 2 A 16 -1 */ 


struct diag { 






int 


score; 


/* score at last jmp */ 


long 


offeet; 


/* offset of prev block */ 


short 


ijmp; 


/* current jmp index */ 


struct jmp 

}; 


jp; 


/* list of jmps */ 


struct path { 






int spc; 




/* number of leading spaces */ 



}; 



short n[JMPS];/*sizeofjmp(gap)*/ 

int xJJMPS]; /* loc of jmp (last elem before gap) */ 



char 


*ofile; 


/* output file name */ 


char 


*namex[2]; 


/* seq names: getseqsO */ 


char 


♦prog; 


/* prog name for err msgs */ 


char 


*seox[2]; 


/* seqs: getseqsO */ 


int 


dmax; 


/* best diag: nwO •/ 


int 


dmaxO; 


/* final diag */ 


int 


dna; 


/* set if dna: mainO */ 


int 


endgaps; 


/* set if penalizing end gaps */ 


int 


gapx, gapy; 


/* total gaps in seqs */ 


int 


lenO, lenl; 


/* seq lens */ 


int 


ngapx, ngapy; 


/* total size of gaps */ 


int 


smax; 


/* max score: nwO */ 


int 


*xbm; 


/* bitmap for matching */ 


long 


offset; 


/* current offeet in jmp file */ 


struct diag 


*dx; 


/* holds diagonals */ 


struct path 


PPP]; 


/* holds path for seqs */ 


char 


♦callocQ, *mallocO. *indexQ, *strcpy0; 


char 


♦getseqO, *g_cal!ocO; 
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Tgfrle 1 (conf) 

/* Needleman-Wunsch alignment program 



* usage: progs filel file2 

* where rllel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with ' ;* , ' > * or ' < ' are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out" 



* The program may create a tmp file in /tmp to hold info about traccback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

^include "nw.h" 
15 #indude "day.h" 



static dbval[26] = { 

1,14,2,13.0,0,4,11,0,0,12,0.3.15,0,0,0.5.6,8,8,7,9,0,10,0 

}; 



static _pbval[26] = { 

1, 2|(1< <0D'-'A'))|(1< <( , N'- f A')), 4, 8, 16, 32, 64. 

128 256, OxFFPFFFF, 1< < 10, 1< < 11. 1< < 12. 1< < 13. 1< < 14, 

1< < 15, 1< < 16, 1< < 17, 1< < 18, 1< < 19. 1< <20, 1< <21, 1< <22, 

25 1<<23, 1<<24, l<<25|(K<CE^A'))|(l<<( , Q t ' , A')) 

}; 

main 

main(ac, av) 

int ac; 
30 char *avD; 

{ 

prog = av[0]; 
if(ac!=3){ 

rprintfl[stderr, "usage: %s filel file2\n\ prog); 
35 rprintf(stderr, "where filel and file2 are two dna or two protein sequencesAn ); 

tprintf(stderr, "The sequences can be in upper- or lower-caseAn"); 

rprint«stderr,"Any lines beginning with f ;• or ' < ' are ignored\n"); 

rprmtrXstderr,*Ou^put is in me file \"align.out\"\n"); 

exuXD; 

40 } 

namex[0] = av[l]; 
namex[l] = av[2J; 
seqx[0] = getseq(namex[0], AlenO); 
seqx[l] = getseq(namex[l], Alenl); 
45 xbm « (dna)? .dbval : jSbval; 

endgaps - 0; /* 1 to penalize endgaps */ 

ofile = "align.out"; I* output file */ 

50 nwO; /* fill in the matrix, get the possible jmps ♦/ 

readjmpsO; /* get the actual jmps */ 
printO; /* P 1 ^ ^tats, alignment */ 



55 } 



cleamip(0); /* unlink any tmp files */ 
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, lahk U to m i!! 

/* do the alignment, return best score: mainO 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nwQ nw 



10 1 



15 



20 



char 


*px, *py; 


/* seqs and ptrs */ 


int 


♦ndely, *dely; 


/* keep track of dely */ 


int 


ndelx, delx; 


/* keep track of delx */ 


int 


*tmp; 


/* for swapping rowO, row I */ 


Int 


mis; 


/* score for each type */ 


int 


insO, insl; 


/* insertion penalties */ 


register 


id; 


/* diagonal index */ 


register 


ij; 


/* jmp index */ 


register 


*co!0, *coll; 


/* score for curr, last row */ 


register 


xx, yy; 


/* index into seqs */ 



dx = (struct diag *)g_callocCto get diags", lenO+Ienl+l, sizeof(struct diag)); 



ndely = (int *)g_callocCto get ndery", lenl + I, sizeof(int)); 
dely = (int *)g_calIoc("to get dely", lenl + 1, sizeof(int)); 
25 colO = (int *)g jallocCto get col0\ lenl + 1 , sfeeof(int)); 

coll = (int *)g~calioc("to get coll", lenl + 1, sizeotXint)); 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINS1 : PINS1; 

30 smax « -10000; 

if(endgaps){ 

for (coK)[0] = dely[0] = -insO, yy = 1; yy <= lenl; yy++) { 
colO[yy] = dely[yy] = colO[yy-l] - insl; 
ndely[yy] « yy; 

35 } 

colOtO] = 0; /* Waterman Bull Math Biol 84 •/ 

} 

else 

for (yy = 1; yy < = lenl; yy+ +) 
40 dely[yy] = -insO; 

/* fill in match matrix 
*/ 

for (px = seqx[0], xx = 1; xx < = lenO; px+ +, xx+ +) { 
45 /* initialize first entry in col 

*/ 

if (endgaps) { 

if (xx — 1) 

coll[0] = delx = -<insO+insl); 

50 else 

coll[0] = delx = co!0[0] - insl; 
ndelx = xx; 

} 

else{ 

55 coll[0]=0; 

delx = -insO; 
ndelx = 0; 
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Table l(cont') 

♦..nw 

for (py = seqx[l], yy = 1; yy < ■» lenl; py++, yy++) { 
mis = col0[yy-l]; 
if (dm) 

5 mis + = (xbm[*px- , A , )&xbIll[*py- , A , ])? DMAT : DMIS; 

else 

mis + = jfcy^x-'A'lf^y-'A']; 

/* update penalty for del in x seq; 
10 * fevor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndely[yy] < MAXGAP) { 

if (col0[yy] -insO >- dely[yy]) { 
15 dely[yyl = coK)[yy] - (insO+insl); 

ndely[yy] = 1; 

}else{ 

dely[yyj -= insl; 
ndely[yy]++; 

20 } 

}else{ 

if (colO[yy] - (insO+insl) > « dely(yy]) { 
dely(yy] = col0[yy] - (insO+insl); 
ndeiy[yy] = 1; 

25 }efce 

ndely[yy]++; 

} 

/* update penalty for del in y seq; 
30 * favor new del over ongong del 

•/ 

if (endgaps 1 1 ndelx < MAXGAP) { 

if (coll[yy-ll - insO >= delx) { 

delx = coll[yy-l] - (insO+insl); 
35 ndelx = 1; 

}dse{ 

delx-= insl; 
ndelx++; 

} 

40 } else { 

if (coll[yy-l] - (insO+insl) > = delx) { 
delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

} else 

45 ndelx++; 

} 

/* pick the maximum score; we're favoring 

* mis over any del and delx over dely 
50 */ 
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Table 1 (conf) 

...nw 

id = xx - yy + lenl - 1; 
if (mis > » delx && mis >= dely[yy]) 
coll[yy] = mis; 

5 else if (delx >= dely[yy]){ 

coll[yy] - delx; 
ij ~ dx[id].ijmp; 

If (dx[idj.jp.o[0] && (!dna 1 1 (ndelx > = MAXJMP 
&&xx > dx[id].jp.x[ij]+MX) 1 1 mis > dx[id].score+DINSO)) { 
10 dxpd].ijmp++; 

if(++ij > = MAXJMP) { 
writejmps(id); 
ij = dx[idj.ijmp = 0; 
dxfid]. offset = offset; 

15 offeet sizeofXstruct jmp) 4- sizeof(offset); 

} 

} 

dx[kf}.jp.n[ij] = odelx; 
dx[id].jp.x[ij] = xx; 

20 dx[id].score = delx; 

} 

dse{ 

co11[yy] = dely[yy]; 
ij = dxlidj.ijmp; 

25 if (dxlkfl.jp.nl0] && (!dna 1 1 (ndely[yyj > = MAXJMP 

&& xx > dxpd].jp.x[ij]+MX) 1 1 mis > dx[id] .score +DINS0)) { 
dx(id].ijmp++; 
if (++ij > = MAXJMP) { 
writejmps(id); 

30 ij = dx[id].ijmp = 0; 

dx[id].ofbet = offset; 

offset + = sizeofXstruct jmp) + sizeofXoffiset); 

} 

3D dx[id].jp.n[ij] « -ndelylyy]; 

dx[id].jp.x[ij] = xx; 
dx[id].score = dely[yy]; 

} 

if (xx == lenO&Ayy < lenl) { 
40 /* last col 

*/ 

if (endgaps) 

coll[yy] -= insO + ins 1 *(lenl -yy); 
if (coll[yy] > smax) { 
45 smax = coIl[yy]; 

dmax = id; 

} 

} 

> 

50 if (endgaps && xx < lenO) 

coll[yy-l] -= ins0+insl*0en0-xx); 
if(coll[yy-l] > smax){ 

smax = coll [yy- 1]; 
dmax = id; 

55 } 

tmp = coK); colO = coll; coll = tmp; 

} 

(void) free((diar *)ndeiy); 
(void) free((diar *)dely); 
60 (void) free((char *)col0); 

(void) free((char *)coll); } 
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Table Kcontn 

/* 
* 

* printO - only routine visible outside this module 

5 * static: 

* getmatO - trace back best path, count matches: printO 

* prjdignO - print alignment of described in array pQ: printO 

* dumpblockQ - dump a block of lines with numbers, stars: pr_alignO 

* mimsO — put out a number line: dumpblockO 

10 * putlineO - put out a line (name, [num] r seq, [num]): dumpblockO 

* starsO - -put a line of stars: dumpblockO 

* stripnameO - strip any path and prefix from a seqname 
*/ 

15 ^include "nw.h" 

Mefine SPC 3 

Adeline P_LINE 256 /* maximum output line */ 
^define PSPC 3 /* space between name or num and seq */ 

extern _day[26]f26]; 

int olen; /* set output line length */ 

FILE *rx; /* output file */ 



20 



25 printO P™ 1 * 
{ 

int Ix, Iy, firstgap, lastgap; /* overlap */ 

if «rx = fopen(onle, "w")) — 0) { 
30 fprintflstderr,"%s: can't write %s\n% prog, ofile); 

cleanup(l); 

} 

fprinrf(fx. " < first sequence: %s (length = %d)\n\ namex[0], lenO); 
fyriut^fx, "< second sequence: %s (length « %d)\n\ namex[l], lenl); 
35 olen = 60; 

Ix = lenO; 
ly - lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 
40 pp{0].spc = firstgap = lenl - dmax -. 1; 

ly -= pp[0] .spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l].spc = firstgap = dmax - (lenl - 1); 
45 Ix -= pp[l].spc; 

} 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO-dmaxO -1; 
lx -= lastgap; 

50 } 

else if (dmaxO > lenO - 1) {/* trailing gap in y */ 
lastgap = dmaxO - (lenO - 1); 
ly -= lastgap; 

> 

55 getmat(lx, ly. firstgap, lastgap); 

pralignO; 
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Tn)>h 1 (Q onV ) 



/* 

* trace back the best path, count matches 
*/ 

static 

5 getmat(lx, ly, firstgap, lastgap) 
int lx, ly; 
int firstgap, lastgap; 

{ 

int nm, iO, il, sizO, sizl; 

10 char outx[32]; 

double pet; 

register nO, nl; 

register char *pO t *pl; 

IS /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + prflj-spc; ( 
pi = seqx[l] + pp[0].spc; 
20 nO = pp[l].spc + 1; 

nl = pp[0].spc + 1; 



getmat 



/* "core" (minus endgaps) */ 
/* leading trailing overlap •/ 
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35 



40 



45 



nm = 0; 

whfle(*pO&A*pl){ 
if (sizO){ 

pl + +; 
nl + + ; 
sizO-; 

} 

else if (sizl) { 

p0+ + ; 
n0++; 
sizl-; 



} 

else { 



if (xbm[*pO-» A']&xbm[*pl-' A]) 

nm + +; 
if(nO++ ==pp[0].x00]) 

sizO pp[0].npO++]; 
if(nl + + — pp[l].x[il]) 

sizl =PPfl].n[il + +]; 

p0++; 
pl + + ; 
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/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
*/ 

if (endgaps) 

lx = (lenO < lenl)? lenO : lenl; 

else 

lx = Ox < ly)? lx : ly; 
pet = 100. *(doubIe)nm/(doubIe)lx; 
fprintf(ft, "\n"); 

ifrrintf(fc, " < %d match%s in an overlap of %d: %.2f percent similariry\n\ 
nm, (nm = - 1)7 : "es", lx, pet); 
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Tablgj famf) 

fprintf(rx, "<gaps in first sequence: %d", gapx); ...getmat 
if(gapx){ 

(void) sprintf(outx, " (%d %s%s)\ 
5 ngapx, (dna)? "baseVresidue", (ngapx == 1)? ":V); 

fprmtflrx/fls'^tx); 

rprintflrx, \ gaps in second sequence: %d", gapy); 

tf(gapy){ 

10 (void) sprintf(outx, " (%d %s%s)*\ 

ngapy, (dna)? "base" /residue", (ngapy = - D? ":V); 
f^ntf(rV%s", outx); 

} 

if (dna) 

15 fprintf{rx 



30 



"\n< score: %d (match = %o\ mismatch = %d, gap penalty = %d + %d per base)\n", 
smax, DMAT, DMIS, DINSO, DINSl); 



else 



fprintf(fx, 

20 "\n<score: %d (Dayhoff PAM 250 matrix, gap penalty « %d + %d per residue)\n , 

smax, PINS0, PINS1); 
if (endgaps) 

fprintf(fx, 

"<endgaps penalized, left endgap: %d %s%s, right endgap: %d %s%s\n", 
25 firstgap, (dna)? "base" : "residue", (firstgap == 1)? : "s", 

lastgap, (dna)? "base" : "residue", (lastgap == 1)? "" : V); 



fprinrtffx, " < endgaps not penalizedXn"); 



static nm; /* matches in core - for checking */ 

static Imax; /* lengths of stripped file names */ 



ijpj; /* jmp index for a path */ 

static nc[2]; /* number at start of current line */ 

35 static ni[2]; /* current elem number - for gapping */ 

static siz[2]; 

static char *ps[2]; /* ptr to current element */ 

static char *po[2]; /* ptr to next output char slot */ 

static char out[2][P_LINE]; /* output line */ 

40 static char star[P_UNE]; /* set by starsO */ 

/* 

* print alignment of described in struct path ppD 
*/ 

45 static 

prjUignO 

mt on; /* char count */ 

int more; 
50 register i; 



for(i - 0, lmax = 0; i < 2; i++) { 
nn = stripname(namex[i]); 
if (nn > lmax) 
55 lmax = nn; 

nc[i] - 1; 
ni[i] = 1; 
siz[Q = ijffl = 0; 
60 ps[i] = seqx[i]; 

pop] = out[i]; } 
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T aMe 1 (conn 

for (nn = nm = 0 f more = I; more; ) { ...pr align 

for (i = more = 0; i < 2; i+ +) { 
/* 

* do we have more of this sequence? 
*/ 

if(!*ps[ij) 

continue; 

more++; 

if (pp[i].spc) { /* leading space */ 
*po[i]++ = ' 
pp(i].spc~; 

} 

else if (sizfj]) { /* in a gap */ 
*po[i]++ = 
siz[i]-; 



} 



} 



; { /* we're putting a seq element 

*/ 

*po[i] = *ps[i]; 
if (islower(*ps[i])) 

♦psm = toupper(*ps[i]); 

po[i]++; 
ps[i]++; 

/♦ 

* are we at next gap for this seq? 
*/ 

if(nim==pp(i].x[ij[i]]){ 
/* 

* we need to merge all gaps 

* at this location 
*/ 

sizp) = pp[fl.ntij[i]++]; 
while (ni[i] == pp[i].x[ij[i]]) 

siz[i] +«pp[i].n[ij[i]++J; 

} 

m[i]++; 



} 

if (++im == olen 1 1 !more && nn) { 
dumpblockO; 
for(i = 0;i < 2;i++) 
poH = outli]; 

nn = 0; 

} 

} 

} 
/* 

* dump a block of lines, including numbers, stars: pr alignO 
*/ 

static 

dumpblockO dumpblock 

{ 



for(i =0; i < 2; i++) 
*po[il- = '\0'; 
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...dumpblock 

(void) putc( , \n\ fx); 
for(i =0;i < 2;i++){ 
5 if^tH^eoutfi]!-'' || *(po[i]) !-•')){ 

if(i==0) 

mimsfi); 
if(i ==0&&*outfl]) 
starsO; 

10 putline(i); 

if(i ===== 0&&*out[l]) 

fprintfl(rx, star); 
if(i==l) 

numsG); 

15 } 
} 

} 
/* 

20 * put out a number line: dumpblockO 
•/ 

static 
nums(ix) 



25 



nums 



int ix; /* index in outD holding seq line •/ 

char nline[P LINE]; 

raster i.j; 

register char *pn, *px, *py; 



30 for (pn = nline, i - 0; i < lmax+P_SPC; i+ +, pn+ +) 

*pn="; 

for (i = ncpx], py = out[ix]; *py; py+ +, pn + + ) { 

if(*py ' II *py ===== • 

*pn = ' '; 

35 else{ 

if(i%10 = =0||(i==l&A nc[ix] != 1)){ 
j = (i < 0)? -i : i; 
for (px = pn; j; j /= 10, px-) 
*px =j%10 + *0 # ; 

40 ifCKO) 

*p* - 

} 

else 

•pn = "; 

45 i++; 

} 

} 

•pn = •VO'; 
nc(ix] = i; 

50 for (pn = nline; *pn; pn+ +) 

(void) putc(*pn, fit); 
(void) puteCW. fit); 

} 

55 /* 

• put out a line (name, [num], seq, [num]): dumpblockO 
*/ 

static 

putline(ix) piltline 
60 int ix; { 
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20 



Table 1 (conV) 



10 



15 



int i; 
register char *px; 

for (px = namex[ix], i = 0; *px && *px != px+ + , i++) 

(void) putc(*px, fx); 
for (; i < lmax+PJSPC; i+ +) 

(void) putc(* \ fx); 

/* these count from 1: 

* niQ is current element (from 1) 

* ncQ is number at start of current line 
*/ 

for (px = outfix]; *px; px+ +) 

(void) pute(*px&0x7F, fx); 
(void) putc('\n\ fx); 



...putline 



25 



30 



35 



40 



* put a line of stars (seqs always in outfO], outfl]): dumpblockQ 
*/ 

static 

starsO 
{ 

int i; 

*p0, *pl, cx, *px; 



if (!*out[0] 1 1 (*outf0] *(po[0]) = = ' •) | 

!*out[i] 1 1 (*out[l] — ' ' && *(po[l]) == ' ')) 



px — star; 

for (i = lmax+P SPC; i; i-) 
*px+ + = 1 '; 

for(p0 = out[0], pi = outfl]; *p0&& *pl; p0++, pl + +) { 
if (isalpha(*p0) && isalpha(*pl)) { 

if (xbml^AI&xbmC^l-'A')) { 



stars 



45 



nm++; 

} 

else if (!dna&& day[*p0-'A']l*pl-'A*] > 0) 
cx = 



cx = 



50 



55 } 



} 

*px++ = *\n*; 
*px = 'W; 



} 

else 

cx = • 
*px+ + = cx; 
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Table Mconf) 



* strip path or prefix from pn, return len: pr_align() 
*/ 

static 

stripname(pn) 

char *pn; /* file name (may be path) */ 



{ 



register char *px, *py; 
py = 0; 

for (px = pn; *px; px+ +) 
if (*px == 7*) 

py = px + 1; 

if(py) 

(void) strcpy(pn, py); 
return(strlen(pn)); 



stripname 
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TOM (wan 



10 



15 



20 



25 



* cleanupO — cleanup any trap file 

* getseqO - read in seq, set dna, len, maxlen 

* g callocO — callocQ with error checkin 

* readjmpsO - get the good jmps, from tmp file if necessary 

* writejmpsO ~ write a filled array of jmps to a tmp file: nwO 
*/ 

^include "nw.h" 
^include <sys/file.h> 



char *jname = Vtrnp/homgXXXXXX "; 
FILE *tj; 



int cleanupO; 
long IseekQ; 

/* 

* remove any tmp file if we blow 
*/ 



cleanup^) 
ii 

{ 



if(A) 

exit(i); 



(void) unlink(jname); 



/* tmp file for jmps */ 
/* cleanup tmp file */ 



cleanup 



30 



35 



40 



45 



50 
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* read, return ptr to seq, set dna, leu, maxlen 
♦skip lines starting with *;\ '<\or '>' 

* seq in upper or lower case 
•/ 

char * 

getseq(file, len) 

char *file; /* file name */ 
int *len; /* seq len*/ 



char 

register char 

int 

FILE 



line(1024] f *pseq; 
*px, *py; 
oatgc, den; 
*tp; 



if ((tp = foperKfile, V)) = = 0) { 

fprintfXstderr,"%s: can't read %s\n", prog, file); 
exit(l); 

} 

den — natgc = 0; 

while (fgets(line, 1024, fp)) { 

if (*line == || *line == '<' || *line== '>*) 

continue; 
for (px = line; *px ! = '\n'; px+ +) 

if (isupper(*px) || islower(*px)) 
tlen++; » 

} 

if ((pseq = malloc((unsignedXden+6))) ==0){ 

tjprintf(stderT,"%s: mallocO railed to get %d bytes for %s\n", prog, den+6, 
exit(l); 

} 

pseoJO] = pseq[l] = pseq[2] = pseq[3] = '\0'; 
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Tahlelfconn 



...getseq 



py = pseq + 4; 
*len = den; 
rewind(fp); 



i(fgets0ine,i024,fe»{ 

if(*!ine == Y || *line « '<' || *line == > ) 

continue; 
for (px = line; *px ! = 'W; px+ +) { 
10 if(isupper(*px)) 

*py++ = *px; 
else if (islower(*i>x)) 

*py++ = toupper(*px); 
if (index( w ATGCU" t *(py-l)» 
15 natgc++; 
} 

} 

*py++ = '\0'; 
*py = f \0'; 
20 (void) fclose(fr); 

dna = natgc > (tlen/3); 
return(pseq+4); 

} 

25 char * 

g_calioc(msg, nx, sz) 

char *msg; /* program, calling routine */ 

fait nx, sz; /* number and size of elements */ 



gcalloc 



30 char *px, *callocO; 

if ((px = calloc((unsigned)nx, (unsigned)sz)) -= 0) { 

if(*msg){ . 

frrintf(stderT, m %s: g_caUoc0 foiled %s (n=%d, sz=%d)\n\ prog, msg, nx, sz); 

35 exit(l); 

} 

} 

retnrn(px); 



/* 

* get final jmps from dxfl or tmp file, set ppQ, reset dmax: matnO 



*/ 

readjmpsO 
45 { 



readjmps 



hit fd = -l; 

int siz, iO, il; 

i.j, xx; 



50 if(fi){ 

(void) fclose(fj); 

if ((fd = openflname, OJtDONLY, 0)) < 0) { 

fcrintffctderr, " %s: can f t openO %s\n\ prog, jname); 
cleanup(l); 

55 } 

for (i = iO = il = 0, dmaxO = dmax, xx = lenO; ; i++) { 
while (1){ 

for (j = dx[dmax].ijmp; j >= 0&& dx[dmax].jp.x|j] > = xx; j-) 

60 ; 



62 



WO 01/40466 FCTYUS00/32678 

Table Mcont') 

...readjmps 

if (j < 0 &&. dx[dmax].offset && rj) { 

(void) lseek(ft1, dxtdmaxj.offcet, 0); 
(void) read(fd, (char *)&dx[dmax].jp, sizeoffstruct jmp)); 
5 (void) read(fd, (char *)&dx[dmax]. offset, sizeof(dx[dinax]. offset)); 

dx[dmax].ijmp = MAXJMP-1; 

} 

else 

break; 

10 } 

if(i > = JMPS){ 

fprintflstderr, " %s: too many gaps in a1ignment\n\ prog); 
cleamip(l); 

15 if(j> = 0){ 

siz = dx[dmax].jp.n|j]; 
xx - dx[dmax] jp.xQ]; 
dmax + = siz; 

if(siz<0){ /* gap in second seq */ 

20 PP[l].n[il] - -siz; 

xx + = siz; 

/* id = xx - yy + lenl - 1 
*/ 

pp[l].x[il] = xx - dmax + lenl - 1; 
25 gapy++; 

ngapy -= siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = ( siz < MAXGAP 1 1 endgaps)? -siz : MAXGAP; 
il + + ; 

30 } 

else if (siz > 0) { /* gap in first seq */ 
pp[O].np0] = siz; 
pp{0].x[H)l = xx; 
gapx+ + ; 

35 ngapx + = siz; 

/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 
i0++; 

40 } } 

else 

break; 

> 

45 /* reverse the order of jmps 

•/ 

fbrQ =0,i0-;j < »;j++.iO-){ 

i = pp[0].n|j]; Prt0].nfl] = prf0].n[i0]; pp[0].ii[i0] = i; 
i = PP[0].xO]; prfOJ.xfj] - pp[0].xli0]; pp(0).x[i0) = i; 

50 } 

for(j = 0, il— ; j < 

i = PPUJnBJ; PriUnfj] = PPdJ.nOl]; pp[l).n[il] = i; 
i = PPtU m PP[l].*lj) = PrtU xOll; PrtU-xpl] = i: 

55 if(fd>=o> 

(void)close(fd); 

»(©{ 

(void) unlinkQname); 
5 = 0; 

60 offset = 0; 

} } 
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/* 

* write a filled jmp struct offset of the prev one (if any): nwO 

5 writejmps(ix) wntejmps 
int ix; 

{ 

char *mktempO; 
10 if(!S){ 

if (mktemp(jname) < 0) { 

fprintf(stderi, "%s: can't mktempO %s\n\ prog, jname); 
cleanup(l); 

15 tf((fj = fopenGname, "w")) = = 0) { 

fprintf(stdeiT, "%s: can't write %s\n", prog, jname); 
exit(l); 

} 

20 (void) fwrite((cliar *)&dx[ix].jp, sb*of(stnict jmp), 1. 6); 

(void) fwrite((char *)&dx[ix].offiset, sizeof(dx[ix].offset), 1, ©; 
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Table 2 

PRO XXXXXXXXXXXXXXX (Length - 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

5 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

10 5 divided by 15 = 33.3% 



Table 3 

15 PRO XXXXXXXXXX (Length = 10 amino acids) 

Comparison Protein XXXXXYYYYYY2^YZ (Length = 15 amino acids) 

% amino acid sequence identity — 

20 (the number of identically matching ammo acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 10 = 50% 
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PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

5 % nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

10 6 divided by 14=42.9% 

Table 5 

15 PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides) 

Comparison DNA NNNNLLLW (Length = 9 nucleotides) 

% nucleic acid sequence identity = 

20 (the number of identically matching nucleotides between die two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

4 divided by 12 = 33.3% 
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II. Compositions and Methpds qf the Invention 

A. Full-Lenffh PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
5 that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of 
simplicity, in the present specification the protein encoded by the full length native nucleic acid molecules 
disclosed herein as well as all further native homologues and variants included in the foregoing definition of 
PRO, will be referred to as "PRO/number", regardless of their origin or mode of preparation. 

10 As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 

actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be detennined from 
the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described 
herein, Applicants have identified what is believed to be the reading frame best identifiable with the sequence 

IS information available at the time. 

B. PRO Polypeptide Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that 
PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into 

20 the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that 
amino acid changes may alter post-translational processes of the PRO, such as changing the number or position 
of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO or in various domains of the PRO described herein, 
can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 

25 mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of die 
PRO as compared with the native sequence PRO . Optionally the variation is by substitution of at least one amino 
acid with any other amino acid in one or more of the domains of the PRO. Guidance in deterniining which 
amino acid residue may be inserted, substituted or deleted without adversely affecting the desired activity may 

30 be found by comparing the sequence of the PRO with that of homologous known protein molecules and 
minimizing the number of amino acid sequence changes made in regions of high homology. Amino acid 
substitutions can be the result of replacing one amino acid with another amino acid having similar structural 
and/or chemical properties, such as the replacement of a leucine with a serine, i.e., conservative amino acid 
replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The variation 

35 allowed may be determined by systematically making insertions, deletions or substitutions of amino acids in the 
sequence and testing the resulting variants for activity exhibited by the full-length or mature native sequence. 
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PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-terminus 
or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 
polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
5 fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g., by treating die protein with an enzyme known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the 
desired fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding 
a desired polypeptide fragment, by polymerase chain reaction (PCR). Oligonucleotides that define the desired 
10 termini of the DNA fragment are employed at the 5' and 3' primers in the PCR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immunological activity with the native PRO polypeptide disclosed 
herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 6 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
15 changes, denominated exemplary substitutions in Table 6, or as further described below in reference to amino 
acid classes, are introduced and the products screened. 

Table 6 



20 


Original 


Exemplary 


Preferred 




Residue 


Substitutions 


Substitutk 




Ala (A) 


val; leu; ile 


val 




Arg(R) 


lys; gin; asn 


lys 


25 


Asn (N) 


gin; his; lys; arg 


gin 




Asp (D) 


glu 


glu 




Cys(Q 


ser 


ser 




Gln(Q) 


asn 


asn 




Glu(E) 


asp 


asp 
ala 


30 


Gly(G) 


pro; ala 




His(H) 


asn; gin; lys; arg 


arg 




De(l) 


leu; val; met; ala; phe; 






norleucine 


leu 




Leu (L) 


norleucine; ile; val; 




35 


met; ala; phe 


ile 




Lys(K) 


arg; gin; asn 


arg 




Met(M) 


leu; phe; ile 


leu 




Phe (F) 


leu; val; ile; ala; tyr 


leu 




Pro(P) 


ala 


ala 


40 


Ser (S) 


thr 


thr 




Thr(T) 


ser 


ser 




Trp(W) 


tyr; phe 


tyr 




Tyr(Y) 


trp; phe; thr; ser 


phe 




Val(V) 


ile; leu; met; phe; 




45 




ala; norleucine 


leu 
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Substantial modifications in function or immunological identity of the PRO polypeptide are accomplished 
by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 
5 (1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly , pro; and 
10 (6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
15 directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al. , Nucl. 
Acids Res. . 12:4331 (1986); Zoller et al., Nucl. Acids Res. . 10:6487 (1987)], cassette mutagenesis [Wells et 
al. , Gene . 34:315 (1985)], restriction selection mutagenesis [Wells et al. , Philos. Trans. R. Soc. London SerA . 
212:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant 
DNA. 

20 Scanning amino acid analysis can also be employed to identify one or more amino acids along a 

contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
chain conformation of the variant [Cunningham and Wells, Science . 244 : 1081-1085 (1989)]. Alanine is also 

25 typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins . (W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol.. 150 :1 
(1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

C. Modifications of PRO 

30 Covalent modifications of PRO are included within the scope of this invention. One type of covalent 

modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
' agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with Afunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble support 
matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly used 

35 crosslinking agents include, e.g., l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N -hydroxy succinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
esters such as 3,3 , -dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1,8- 
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octane and agents such as methyl-3-[(p-azidophenyl)<Utfiio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, methylation of the cc-amino groups of lysine, arginine, and histidine side 
chains [T.E. Creighton, Proteins: Structure and Mor tar Properties. W.H. Freeman & Co., San Francisco, 
5 pp. 79-86 (1983)], acetylation of the N-tenninal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this 
invention comprises altering the native glycosyiation pattern of die polypeptide. "Altering the native 
glycosy lation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties found 
in native sequence PRO (either by removing the underlying glycosyiation site or by deleting the glycosyiation 
10 by chemical and/or enzymatic means), and/or adding one or more glycosyiation sites that are not present in the 
native sequence PRO. In addition, the phrase includes qualitative changes in the glycosyiation of the native 
proteins, involving a change in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosyiation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine 
15 or threonine residues to the native sequence PRO (for O-linked glycosyiation sites). The PRO amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating die DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 

Another means of increasing die number of carbohydrate moieties on the PRO polypeptide is by 
20 chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g. , 
in WO 87/05330 published 1 1 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem., pp. 259- 
306 (1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically 
or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets 
25 for glycosyiation. Chemical deglycosylation techniques are known in die art and described, for instance, by 
Hakimuddin, et al., Arch. Biochem. Biophvs.. 252:52 (1987) and by Edge et al., Anal T Biochem, , 118:131 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety 
of endo- and exo-glycosidases as described by Thotakura et al., Meth. Enzvmol.. 128:350 (1987). 

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a variety 
30 ofnonproteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in 
the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or4,179,337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule 
comprising PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 
35 which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO can be 
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the PRO to 
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be readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds 
to the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mol. Cell. Biol. . 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, 
G4, B7 and 9E10 antibodies thereto [Evan et al. f Molecular and Cellular Biology . 5:3610-3616 (1985)]; and the 
5 Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al. , Protein Engineering . 3(6):547- 
553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et al., BioTechnology . 6:1204-1210 
(1988)]; the KT3 epitope peptide [Martin et al., Science . 255:192-194 (1992)]; an a-tubulin epitope peptide 
[Skinner et al., J. Biol. Chem. . 26§: 15 163-15 166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz- 
Frevennuth et al.. Proc. Natl. Acad. Sci. USA . 87:6393-6397 (1990)1. 

10 In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO with an 

immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 
referred to as an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The Ig fusions 
preferably include the substitution of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred 

15 embodiment, the immunoglobulin fusion includes the hinge, CH2 and CH3, or die hinge, CHI t CH2 and CH3 
regions of an IgGl molecule. For the production of immunoglobulin fusions see also US Patent No. 5,428, 130 
issued June 27, 1995. 

D. Preparation of PRO 

20 The description below relates primarily to production of PRO by culturing cells transformed or 

transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 
which are well known in the art, may be employed to prepare PRO. For instance, die PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g., Stewart 
et al. , Solid-Phase Peptide Synthesis . W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am, Chem. 

25 Soc.. 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions of die PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the full-length 
PRO. 

30 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
35 encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g. , automated 
nucleic acid synthesis). 
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Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrooket al., Molecular Clonin g A laboratory Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 

5 supra ; Dieffenbach et al., PCR Primer: A l aboratory Manual (Cold Spring Harbor Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are ininimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like K P-labeled 

10 ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 

15 the full-length sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., SUEm, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

20 

2. Selection a"d Transformation of Host Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting 
transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as media, 
25 temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found in 
Mammalian Cell Bin t^-hnologv: a Practical Approach, M. Butler, ed. (IRL Press, 1991) and Sambrooket al., 
supra . 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
30 skilled artisan, for example, CaCl 2 , CaP0 4 , Uposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra , or electroporation is generally used for 
prokaryotes. Infection with Agrobacterium tumefaciens is used for transformation of certain plant cells, as 
described by Shawetal.,G^, 23:315 (1983) and WO 89/05859 published 19 June 1989. For inammalian cells 
35 without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology , 
52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been 
described in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the 
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method of Van Solingen et al. . J. Bact.. 130:946 (1911) and Hsiao etaL. Proc. NatL Acad. Sci. (USA) . 76:3829 
(1979). However, other methods for introducing DNA into cells, such as by nuclear microinjection, 
electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g., polybrene, polyornithine, may 
also be used. For various techniques for transforming mammalian cells, see Keown et al., Methods in 
Enzvmology. 185:527-537 (1990) and Mansour et aL, Nature . 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 
or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative 
or Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E. coli strains are 
publicly available, such as E. coli K12 strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E. coli 
strain W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, 
e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. 
sublilis and B. Ucheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989), 
Pseudomonas such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than limiting. 
Strain W3 1 10 is one particularly preferred host or parent host because it is a common host strain for recombinant 
DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 
example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including E. coli W3 1 10 strain 1 A2, which has the complete genotype 
tonA ; E. coli W3110 strain 9E4, which has the complete genotype tonA ptr3; E. coli W3110 strain 27C7 
(ATCC 55,244), which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompTkarf ; E. coli 
W3110 strain 37D6, which has the complete genotype tonA ptr3 phoA El 5 (argF-lac)169 degP ompT rbs7 
ilvG karf\ £. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 
7 August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or other nucleic acid polymerase 
reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature. 290: 140 [1981]; 
EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., 
Bio/Technology . 9:968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et 
aL, J. Bacteriol.. 154(2):737-742 [1983]), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. 
wickeramii (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg etal., 
Bio/Technolopv . 8: 135 (1990)), K. thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris 
(EP 183,070; Sreekrishna et al., J. Basic Microbiol.. 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al. , Proc. Natl. Acad. Sci. USA. 76:5259-5263 [1979]); Schwanniomyces 
such as Schwanniomyces occidental (EP 394,538 published 31 October 1990); and filamentous fungi such as, 
e.g. .Neurospora, Penicillium, Totypocladium (WO 91/00357 published 10 January 1991), and Aspergillus hosts 
such as i4. nidulans (Ballance et aL, Biochem. Biophvs. Res. Commun. . 112:284-289 [1983]; Tilburn et al., 
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Gene. 26:205-221 [1983]; Yeltonetal., Proc. Natl. Acad. Sci. USA. 81: 1470-1474 [1984]) and A. niger (Kelly 
and Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not 
limited to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, 
Kloeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species that are exemplary 
of this class of yeasts may be found in C. Anthony, The Biochem istry of Methvlotrophs. 269 (1982). 
5 Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 

Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); 
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., L 
10 Gen Virol. . 36:59 (1977)); Chinese hamster ovary cellsADHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad T 
Sci. USA . 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Reprod. , 23:243-251 (1980)); human lung 
cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 
060562, ATCC CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

15 3. Selection and Use of a Renl icable Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 

20 appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
include, but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker 
. genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to 
the skilled artisan. 

25 The PRO may be produced recombinant^ not only directly, but also as a fusion polypeptide with a 

heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 

30 penicillinase, Ipp, or heat-stable enterotoxin D leaders. For yeast secretion the signal sequence may be, e.g., 
the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-factor leaders, 
the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase 
leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 
1990. In mammalian cell expression, mammalian signal sequences may be used to direct secretion of the 

35 protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 
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Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2ji plasmid 
origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for 
cloning vectors in mammalian cells. 
5 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g. , ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification 

10 of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, 
prepared and propagated as described by Urlaub et al., Proc. Natl. Acad. Sci. USA . 77:4216 (1980). A suitable 
selection gene for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcomb et al,, Nature . 
282:39 (1979); Kingsman et al., Gene . 7:141 (1979); Tschemper et al., Gene . 10:157 (1980)]. The trp\ gene 

15 provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, 
ATCC No. 44076 or PEP4-1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well 
known. Promoters suitable for use with prokaryotic hosts include the p-lactamase and lactose promoter systems 

20 [Chang et al., Nature . 275:615 (1978); Goeddel et al., Nature . 281:544 (1979)], alkaline phosphatase, a 

■i 

tryptophan (trp) promoter system [Goeddel, Nucleic Acids Res. . 8:4057 (1980); EP 36,776], and hybrid 
promoters such as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA . 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA 
encoding PRO. 

25 Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 

phosphoglycerate kinase [Hitzeman et al. , J. Biol. Chem.. 255:2073 (1980)] or other glycolytic enzymes [Hess 
et al., J. Adv. Enzyme Rep. . 7:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose- 
6-pbosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose 

30 isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraidehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 

35 promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1 ,504 published 5 July 
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1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus. hepatitis-B virus and Simian Virus 40 (SV40). from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 

compatible with the host cell systems. 

Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 
enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication 
origin (bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the 
replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 
3- to the PRO coding sequence, but is preferably located at a she 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of 
transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, 
occasionally 3'. untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
segments transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombiimt vertebrate «U culture are described m 
Nature . 281:40-46 (1979); EP 117,060; and EP 117,058. 

4. Detecting Gene AmMiffc atinn/Expression 
Gene amplification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA (Thomas, Proc. NatL 
Acad. Sci. USA. 77:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound 

to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as 
irnmunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product. Antibodies useful for irnmunohistocbemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
antibody epitope. 
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5. P urification of Poly peptide 
Forms of PRO may be recovered from culture medium or from host cell ly sates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 
5 It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 

procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as 
DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns 
10 to bind epitope-tagged forms of the PRO. Various methods of protein purification may be employed and such 
methods are known in the art and described for example in Deutscher, Methods in Enzvmology. 182 (1990); 
Scopes, Protein Purification: Principles and Practice . Springer-Verlag, New York (1982), The purification 
step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
produced. 

15 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO 

20 polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity 
to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 

25 bases. The hybridization probes may be derived from at least partially novel regions of the full length native 
nucleotide sequence wherein those regions may be determined without undue experimentation or from genomic 
sequences including promoters, enhancer elements and introns of native sequence PRO. By way of example, 
a screening method will comprise isolating the coding region of the PRO gene using the known DNA sequence 
to synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, 

30 including radionucleotides such as n P or 35 S, or enzymatic labels such as alkaline phosphatase coupled to the 
probe via avidin/biorin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Examples below. 
. 35 Any EST sequences disclosed in the present application may similarly be employed as probes, using 

the methods disclosed herein* 
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Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 
a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
5 oligonucleotide, based upon a cDN A sequence encoding a given protein is described in, for example, Stein and 
Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. (BioTechniques 6:958, 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 

10 The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e., capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

15 Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 

covalently linked to organic moieties, such as those described in WO 90/10048, and other moieties that increases 
affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, 
intercalating agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or 
antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 

20 nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaP0 4 -mediated DNA transfection, 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucleic 

25 acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see WO 
90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 
30 sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule 
or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 
35 Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 

nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 90/10448. The 
sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase. 
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Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 
bases in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in 
length, about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, 
about 55 bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 
bases in length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in 
5 length, about 100 bases in length, or more. 

The probes may also be employed in PCR techniques to generate a pool of sequences for identification 
of closely related PRO coding sequences. 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 
the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
10 nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protein (example, where 
the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in 

15 the binding interaction. By such methods, inhibitors of the receptor/ligand binding interaction can be identified. 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO. Such screening assays will include assays amenable to high-throughput screening of 

20 chemical libraries, making them particularly suitable for identifying small molecule drug candidates. Small 
molecules contemplated include synthetic organic or inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 

25 animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a transgene, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 

30 accordance with established techniques and the genomic sequences used to generate transgenic animals that 
contain cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent 
Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene incorporation 
with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced 

35 into die germ line of the animal at an embryonic stage can be used to examine the effect of increased expression 
of DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
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the invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the 
pathological condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 
which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
5 endogenous gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem 
cell of the animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques. A portion of the genomic DNA encoding PRO can be deleted or 
replaced with another gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included 

10 in the vector [see e.g., Thomas and Capecchi, CelL 51:503 (1987) for a description of homologous 
recombination vectors]. The vector is introduced into an embryonic stem cell line (e.g. , by electroporation) and 
cells in which the introduced DNA has homologously recombined with the endogenous DNA are selected [see 
e.g., Li et al., Cell . 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal (e.g., 
a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem 

15 Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 1 13-152]. A chimeric embryo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create 
a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 
identified by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to defend 

20 against certain pathological conditions and for their development of pathological conditions due to absence of 
the PRO polypeptide. 

Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 

25 gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 
agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in 
vivo. It has already been shown that short antisense oligonucleotides can be imported into cells where they act 
as inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell 

30 membrane. (Zamecnik et al. , Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be 
modified to enhance their uptake, e.g. by substituting their negatively charged phosphodiester groups by 
uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The 
techniques vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in 
35 the cells of the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro 
include the use of liposomes, electroporation, microinjection, cell fusion, DEAE-dextran, the calcium phosphate 
precipitation method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral 
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(typically retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau et al., Trends in 
Biotechnology 11, 205-210 [1993]). In some situations it is desirable to provide the nucleic acid source with 
an agent that targets the target cells, such as an antibody specific for a cell surface membrane protein or the 
target cell, a ligand for a receptor on the target cell, etc. Where liposomes are employed, proteins which bind 
to a cell surface membrane protein associated with endocytosis may be used for targeting and/or to facilitate 
5 uptake, e.g. capsid proteins or fragments thereof tropic for a particular cell type, antibodies for proteins which 
undergo internalization in cycling, proteins that target intracellular localization ami enhance intracellular half-life. 
The technique of receptor-mediated endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262, 
4429^4432 (1987); and Wagner et al., Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene 
marking and gene therapy protocols see Anderson et al., Science 256, 808-813 (1992). 
10 The PRO polypeptides described herein may also be employed as molecular weight markers for protein 

electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinantly expressing those 
markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In mis regard, there exists an ongoing need to identify new chromosome 

15 markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used 
diagnostically for tissue typing, wherein the PRO polypeptides of the present invention may be differentially 
expressed in one tissue as compared to another, preferably in a diseased tissue as compared to a normal tissue 

20 of the same tissue type. PRO nucleic acid molecules will find use for generating probes for PGR, Northern 
analysis, Southern analysis and Western analysis. 

The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare phannaceuticaliy 
useful compositions, whereby the PRO product hereof is combined in admixture with a phannaceuticaliy 

25 acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingredient 
having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
(Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophiiized 
formulations or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate and other organic acids; 

30 antioxidants including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides; proteins, 
such as serum albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino 
acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other 
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as 
mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, 

35 PLURONICS™ or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by . 
filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 
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Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by intravenous, 
intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
administration, or by sustained release systems. 
5 Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 

vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 
performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
10 in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New 
York 1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 
dosage amounts may vary from about 10 ng/kg to up to 100 rag/kg of mammal body weight or more per day, 
preferably about 1 pg/kg/day to 10 mg/kg/day, depending upon the route of administration. Guidance as to 

15 particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 

20 characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
proteins for sustained release has been successfully performed with human growth hormone (rtiGH), interferon- 
(rhlFN- ), interleukin-2, and MN rgpl20. Johnson et al., Nat. Med. . 2:795-799 (1996); Yasuda, Biomed, 
Ther. . 27: 1221-1223 (1993): Hnra et al.. Bio/Technology. 8:755-758 (1990): Cleland, "Design and Production 

25 of Single Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems," in Vaccine Design: 
The Subunit and Adjuvant Approach. Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; 
WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation 

30 products of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the 
degradability of mis polymer can be adjusted from months to years depending on its molecular weight and 
composition. Lewis, "Controlled release of bioactive agents from lactide/glycolide polymer," in: M. Chasin 
and R. Langer (Eds.), Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), 
pp. 1-41. 

35 This invention encompasses methods of screening compounds to identify those that mimic the PRO 

polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
antagonist drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides 
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encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides 
with other cellular proteins. Such screening assays will include assays amenable to high-throughput screening 
of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 

The assays can be performed in a variety of formats, including protein-protein binding assays, 
biochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drug candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 
two components to interact. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 
drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, specific 
for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
by adding the non-immobilized component, which may be labeled by a detectable label, to the immobilized 
component, e.g., the coated surface containing the anchored component. When the reaction is complete, the 
non-reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are 
detected. When the originally non-immobilized component carries a detectable label, the detection of label 
immobilized on the surface indicates that complexing occurred. Where the originally non-immobilized 
component does not carry a label, complexing can be detected, for example, by using a labeled antibody 
specifically binding the immobilized complex. 

If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as, e.g., cross-linking, co- 
immunoprecipitation, and co-purification through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
(Fields and Song, Nature (London!. 340:245-246 (1989); Chien et al., Proc. Natl. Acad. Sci. USA . 88:9578- 
9582 (1991)) as disclosed by Chevray and Nathans, Proc. Nad. Acad. Sci. USA. 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in the foregoing publications (generally referred to as the "two-hybrid system") 
takes advantage of this property, and employs two hybrid proteins, one in which the target protein is fused to 
the DNA-binding domain of GAM, and another, in which candidate activating proteins are fused to die 
activation domain. The expression of a GALl-tecZ reporter gene under control of a GAL4-activated promoter 
depends on reconstitution of GAL4 activity via protein-protein interaction. Colonies containing interacting 
polypeptides are detected with a chromogenic substrate for P-galactosidase. A complete kit 
(MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using the two- 
hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
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domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial for 
these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
and other intra- or extracellular components can be tested as follows: usually a reaction mixture is prepared 
containing the product of the gene and the intra- or extracellular component under conditions and for a time 
5 allowing for the interaction and binding of the two products. To test the ability of a candidate compound to 
inhibit binding, the reaction is run in the absence and in the presence of the test compound. In addition, a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex formation) 
between the test compound and the intra- or extracellular component present in the mixture is monitored as 
described hereinabove. The formation of a complex in die control reaction(s) but not in the reaction mixture 
10 containing the test compound indicates that the test compound interferes with the interaction of the test compound 
and its reaction partner. 

To assay for antagonists, die PRO polypeptide may be added to a cell along with the compound to be 
screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 

1 5 antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that die number of PRO polypeptide 
molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encoding die receptor can be identified by numerous methods known to those of skill in the art, for example, 

20 ligand panning and FACS sorting. Coligan et al., Current Proto cols in Immun.. 1(2): Oiapter 5 (1991). 
Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell responsive to 
die PRO polypeptide and a cDN A library created from this RNA is divided into pools and used to transfect COS 
cells or other cells that are not responsive to die PRO polypeptide. Transfected cells that are grown on glass 
slides are exposed to labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 

25 including iodination or inclusion of a recognition site for a site-specific protein kinase. Following fixation and 
incubation, the slides are subjected to autoradiographic analysis. Positive pools are identified and sub-pools are 
prepared and re-transfected using an interactive sub-pooling and re-screening process, eventually yielding a 
single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity- 

30 linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is 
resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, 
resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDN A 
library to identify the gene encoding the putative receptor. 

35 in another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 

would be incubated with labeled PRO polypeptide in the presence of the candidate compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
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More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 
immunoglobulin with PRO polypeptide, and, in particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies, and chimeric 
or humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments. 
Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
antisense technology, where, e.g., an antisense RNA or DNA molecule acts to block directly the translation of 
mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can be used 
to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, theS 1 coding portion of die polynucleotide 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in transcription (triple helix - see Lee et al., Nucl. Acids Res. . 
6:3073 (1979); Cooney et al., Science, 241: 456 (1988); Dervan et al., Science. 251:1360 (1991)), thereby 
preventing transcription and the production of the PRO polypeptide. The antisense RNA oligonucleotide 
hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the PRO polypeptide 
(antisense - Okano, Neurochem. . 56:560 (1991); Oligodeoxvnucleotides as Antisense Inhibitors of Gene 
Expression (CRC Press: Boca Raton, FL, 1988). The oligonucleotides described above can also be delivered 
to cells such that the antisense RNA or DNA may be expressed in vivo to inhibit production of die PRO 
polypeptide. When antisense DNA is used, oligodeoxyribonucleotides derived from the translation-initiation site, 
e.g., between about -10 and +10 positions of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to die active site, the receptor binding site, or 
growth factor or other relevant binding site of the PRO polypeptide, thereby blocking die normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not limited to, small peptides 
or peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic 
compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by 
endonucleolytic cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by 
known techniques. For further details see, e.g., Rossi, Current Biology . 4:469-471 (1994), and PCT publication 
No. WO 97/33551 (published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 
purines or pyrimidines on one strand of a duplex. For further details see, e.g., PCT publication No. WO 
97/33551, supra. 
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These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art. 

Diagnostic and therapeutic uses of the herein disclosed molecules may also be based upon the positive 
functional assay hits disclosed and described below. 

5 F. Anti-PRO Antibodies 

The present invention further provides anti-PRO antibodies. Exemplary antibodies include polyclonal, 
monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

1. Polyclonal Antibodies 

10 The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 

antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the i mmun i zi n g agent 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 

15 the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immunizat ion protocol may be selected by one skilled in the art without undue experimentation. 

20 

2. Monoclonal Antibodies 

The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 

25 immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the PRO polypeptide or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen 
cells or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then 

30 fused with an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a 
hybridoma cell [Goding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) pp. 59-103]. 
Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine 
and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growth or 

35 survival of die unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the bybridomas typically will 
include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of 
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HGPRT-deficient cells. 

Preferred immortalized ceil lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Manassas, 
5 Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies [Kozbor, J. Immunol. . 133:3001 (1984); Brodeur et al . . Monoclonal 
Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against PRO. Preferably, the binding specificity of monoclonal antibodies 
10 produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunpabsorbent assay (ELISA). Such techniques and assays are 
known in the art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. . 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
15 procedures and grown by standard methods [Goding, supra]. Suitable culture media for this purpose include, 
for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells 
may be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 
20 A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procedures (e.g., by using oligonucleotide probes mat are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
25 invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the 
coding sequence for human heavy and light chain constant domains in place of the homologous murine sequences 
30 [U.S. Patent No. 4,816,567; Morrison et al., supral or by covalently joining to the immunoglobulin coding 
sequence all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substituted for 
the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

35 The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 

known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent 
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heavy chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid 
residue or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known 
in the art. 

5 

3. Human and Humanized A ntibodies 
The anti-PRO antibodies of the invention may further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab\ F(ab') 2 or other antigen-binding 
10 subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In 
some instances, Fv framework residues of the human immunoglobulin are replaced by corresponding non-human 
15 residues. Humanized antibodies may also comprise residues which are found neither in the recipient antibody 
nor in the imported CDR or framework sequences. In general, die humanized antibody will comprise 
substantially all of at least one, and typically two, variable domains, in which all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
20 at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones 
et al., Nature . 321:522-525 (1986); Riechmann et al., Nature . 332:323-329 (1988); and Presta, Curr. Op. 
Struct. Biol.. 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
25 human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et al., Nature . 321:522-525 (1986); Riechmann et al., Nature . 332:323-327 (1988); Verhoeyen et al., 
Science . Wb 1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for die corresponding 
sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent 
30 No. 4,816,567), wherein substantially less than an intact human variable domain has been substituted by die 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from 
analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in die art, including phage 
35 display libraries [Hoogenboom and Winter, J.Mol. Biol. . 227:381 (1991); Marks et al. , J.Mol.Biol., 2^:581 
(1991)]. The techniques of Cole et al. and Boerner et al. are also available for the preparation of human 
monoclonal antibodies (Cole et al. , Monoclonal Antibodies and Cancer Therapy . Alan R. Liss, p. 77 (1985) and 
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Boerner et al., J. Immunol.. 147Q}:86-95 (1991)]. Similarly, human antibodies can be made by introducing 
of human immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous immunoglobulin 
genes have been partially or completely inactivated. Upon challenge, human antibody production is observed, 
which closely resembles that seen in humans in all respects, including gene rearrangement, assembly, and 
antibody repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 
5 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the following scientific publications: Marks et al., 
Bio/Technoloev 10. 779-783 (1992); Lonberg etal., Nature 368 856-859 (1994); Morrison. Nature 368 . 812-13 
(1994); Fish wild et al. , Nature Biotechnology 14. 845-51 (1996); Neuberger. Nature Biotechnology 14. 826 
(1996); Lonberg and Huszar. Intern. Rev. Immunol. 13 65-93 (1995). 

The antibodies may also be affinity matured using known selection and/or mutagenesis methods as 
10 described above. Preferred affinity matured antibodies have an affinity which is five times, more preferably 10 
times, even more preferably 20 or 30 times greater than the starting antibody (generally murine, humanized or 
human) from which the matured antibody is prepared. 

4. Bispecifip Antibodies 
15 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 

specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
PRO, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
20 production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy -chain/light -chain 
pairs, where the two heavy chains have different specificities [Milstein and Cuello, Nature. 305:537-539 (1983)] . 
Because of the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture of ten different antibody molecules, of which only one has die correct bispecific 
structure. The purification of the correct molecule is usually accomplished by affinity chromatography steps. 
25 Similar procedures are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al., EMBO 
L, JQ:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin 
heavy-chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to 

30 have the first heavy-chain constant region (CHI) containing the site necessary for light-chain binding present in 
at least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co-trans fected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et al. , Methods 
in Enzvmologv . 121:210 (1986). 

35 According to another approach described in WO 96/2701 1, the interface between a pair of antibody 

molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a part of the CH3 region of an antibody constant domain. 
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In this method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to the large side chain(s) are created on the interface of the second antibody molecule by replacing large 
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing 
the yield of the heterodimer over other unwanted end-products such as homodimers. 
5 Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. F(ab') 2 

bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared can be prepared using chemical 
linkage. Brennan et al. t Science 229:81 (1985) describe a procedure whereinintact antibodies are proteolytkally 
cleaved to generate F(ab') 2 fragments. These fragments are reduced in the presence of the dithiol complexing 

10 agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab* 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is men reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies 
produced can be used as agents for the selective immobilization of enzymes. 

15 Fab' fragments may be directly recovered from E. coli and chemically coupled to form bispecific 

antibodies. Shalaby et aL 9 J. Exp. Med. 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab*) 2 molecule. Each Fab* fragment was separately secreted from E. coli and subjected 
to directed chemical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 
able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 

20 activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers. 
Kostelny et al. f J. Immunol. 148(5): 1547-1553 (1992). The leucine zipper peptides from the Fos and Jun 
proteins were linked to the Fab* portions of two different antibodies by gene fusion. The antibody homodimers 

25 were reduced at die hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et a/., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative 
mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain variable domain 
(V„) connected to a light-chain variable domain (VJ by a linker which is too short to allow pairing between the 

30 two domains on the same chain. Accordingly, the V H and V L domains of one fragment are forced to pair with 
the complementary V L and V H domains of another fragment, thereby forming two antigen-binding sites. Another 
strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See. Gruber etal.. J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be prepared. 
35 Tutt et al. , I WimmL 147:60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide herein. 
Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a triggering molecule 
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on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for IgG 
(FcyR), such as FcyRl (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular defense mechanisms 
to the cell expressing the particular PRO polypeptide. Bispecific antibodies may also be used to localize 
cytotoxic agents to cells which express a particular PRO polypeptide. These antibodies possess a PRO-binding 
arm and an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, 
5 or TETA. Another bispecific antibody of interest binds the PRO polypeptide and further binds tissue factor 
(TF). 

5. Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate 
10 antibodies are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed 
to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection 
[WO 91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro 
using known methods in synthetic protein chemistry, including those involving crosslinking agents. For 
example, immunotoxins may be constructed using a disulfide exchange reaction or by forming a thioether bond. 
IS Examples of suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate and 
those disclosed, for example, in U.S. Patent No. 4,676,980. 

6. Effector Function Engineering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
20 enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine residues) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased complement- 
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron etal.. 5. Exp Med ., 176: 
1191-1195 (1992) and Shopes, J. Immunol ., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced 
25 anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et al. 
Cancer Research . 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual Fc regions 
and may thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al., Anti-Cancer 
Drug Design. 3: 219-230 (1989). 

30 7. Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin (e.g. , an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
35 Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 
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(PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are 
available for the production of radioconjugated antibodies. Examples include 2l2 Bi, ,3I I, 13, In, 90 Y, and l86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional protein-coupling 
agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), birunctional 
5 derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), 
aldehydes (such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p^iazoniumbenzoyl)-emylenedianiine), diisocyanates (such as tolyene 2,6- 
diisocyanate), and bis-active fluorine compounds (such as l,5-difluoro-2,4^1initrobenzene). For example, a ricin 
immunotoxin can be prepared as described in Vitetta et al. , Science . 238: 1098 (1987). Carbon-14-labeled 1- 

10 isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleotide to the antibody. See WO94/11026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 
by removal of unbound conjugate from the circulation using a clearing agent and men administration of a 

15 "ligand" (e.g., avidin) mat is conjugated to a cytotoxic agent (e.g., a radionucleotide). 



8. Immunoliposomes 

The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 
the antibody are prepared by methods known in the art, such as described in Epstein et al., Proc. Natl. Acad. 
20 Sci. USA . 82: 3688 (1985); Hwang et al., Proc. Natl Aca d. Sci: USA. 27: 4030 (1980); and U.S. Pat. Nos. 
4,485,045 and 4,544,545i Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 
5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidylethanolamine (PEG- 
25 PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
et al .. J. Biol. Chem.. 257 : 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic agent 
(such as Doxorubicin) is optionally contained within the liposome. See Gabizon etal. , J f Nfltfrnfll Cancer Inst. , 
81(19): 1484 (1989). 

30 

9. Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules 
identified by the screening assays disclosed hereinbefore, can be administered for the treatment of various 
disorders in the form of pharmaceutical compositions. 
35 If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing 

antibodies are preferred. However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, into cells. Where antibody fragments are used, the smallest inhibitory fragment that 
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specifically binds to the binding domain of the target protein is preferred. For example, based upon the variable- 
region sequences of an antibody, peptide molecules can be designed that retain the ability to bind the target 
protein sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA 
technology. See, e.g., Marasco et al., Proc. Natl. Acad. Set. USA . 20: 7889-7893 (1993). The taidatfaa 
herein may also contain more than one active compound as necessary for the particular indication being treated, 
5 preferably those with complementary activities that do not adversely affect each other. Alternatively, or in 
addition, the composition may comprise an agent that enhances its function, such as, for example, a cytotoxic 
agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are suitably present in 
combination in amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 

10 techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, 
liposomes, albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in macroemulsions. 
Such techniques are disclosed in Remington's Pharmaceutical Sciences , supra. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 

IS filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
the form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels (for example, poly (2-hydroxyethyl-methacrylate) , or poly(vinylalcohol)), polylactides (U.S. 

20 Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-vinyl 
acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™ (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3- 
hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release 
of molecules for over 100 days, certain hydrogels release proteins for shorter time periods. When encapsulated 

25 antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure to moisture 
at 37 °C, resulting in a loss of biological activity and possible changes in immunogenicity. Rational strategies 
can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be intermolecular S-S bond formation through thio-disulfide interchange, stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 

30 content, using appropriate additives, and developing specific polymer matrix compositions. 

G. Uses for anti-P^O Annies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
. be used in diagnostic assays for PRO, e.g. , detecting its expression (and in some cases, differential expression) 
35 in specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be used, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprecipitadon assays conducted in 
either heterogeneous or homogeneous phases [Zola, Monoclonal A ntibodies: A Manual of Techniques. CRC 
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Press, Inc. (1987) pp. 147-158]. The antibodies used in the diagnostic assays can be labeled with a detectable 
moiety. The detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. 
For example, the detectable moiety may be a radioisotope, such as J H, M C, M P, M S, or ,25 I, a fluorescent or 
chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, or luciferin, or an enzyme, such 
as alkaline phosphatase, beta-galactosidase or horseradish peroxidase. Any method known in the art for 

5 conjugating the antibody to the detectable moiety may be employed, including those methods described by Hunter 
et al., Nature . 144:945 (1962); David et al., Biochemistry . 13:1014 (1974); Pain et al., I Immunol. Meth. , 
4Q:219 (1981); and Nygren, J Histochem. and Cvtochem.. 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 
or natural sources. In this process, the antibodies against PRO are immobilized on a suitable support, such a 

10 Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
wUl remove substantially all the material in the sample except the PRO, which is bound to the immobUized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 
antibody. 

15 The following examples are offered for illustrative purposes only, and are not intended to limit the scope 

of die present invention in any way. 

Afl patent and literature references cited in the present specification are hereby incorporated by reference 

in their entirety. 

20 HXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
VA. 

25 

EXAMPLE 1 : F Trrarallular Domain Homology Sc re wing to Identify Novel Polypeptides and cDNA Encoding 
Therefor 

The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 

30 databases included public databases (e.g.. Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ™, 
Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or 
BLAST-2 (Altschul et al., Method* in Enzvmology 266:460-480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 

35 sequences with the program "phrap" (Phil Green, University of Washington, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 
to the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were 
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often (but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 
synthesized and used to identify by PCR a cDNA library that contained the sequence of interest and for use as 
probes to isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR 
primers generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100- 
1000 bp in length. The probe sequences are typically 40-55 bp in length. In some cases, additional 
oligonucleotides are synthesized when the consensus sequence is greater than about 1-1 .5kbp. In order to screen 
several libraries for a full-length clone, DNA from the libraries was screened by PCR amplification, as per 
Ausubel et al. , Current Protocols in Molecular Biology , with the PCR primer pair. A positive library was then 
used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with 
oligo dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain die SfU site; see, Holmes et al., Science . 
22:1278-1280 (1991)) in the unique Xhol and Notl sites. 

EXAMPLE 2 : Isolation of cDNA clones bv Amylase Screening 

1. Preparation of oligo dT primed cDN A library 

mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
pRK5D using reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). 
In this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered cDN A 
was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation 
site followed by an SfU restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

2. Preparation of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5* ends of the primary 
cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used 
to generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA 
was sized to 500-1000 bp, linkered with blunt to Notl adaptors, cleaved with SfU, and cloned into Sfil/NotI 
cleaved vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding 
the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) 
followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this 
vector that are fused in frame with amylase sequence will lead to the secretion of amylase from appropriately 
transfected yeast colonies. 
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3. Transformatio n and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was 
added and the mixture was incubated at 37°C for 30 minutes. The transformants were then plated onto 20 
5 standard 150 mm LB plates containing ampicillin and incubated for 16 hours (37°C). Positive colonies were 
scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCl- 
gradient. The purified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (1) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR 
10 amplification of the insert directly from the yeast colony and purification of the DNA for sequencing and further 
analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
alpha, ura3-52, leu2-3, leu2-112, his3-ll, his3-l5, MAL+, SUC\ GAL + . Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
15 in jec71, sec72, *?c62, with truncated secll being most preferred. Alternatively, antagonists (including 
antisense nucleotides and/or ligands) which interfere with die normal operation of these genes, other proteins 
implicated in this post translation pathway (e.g., SEC61p, SEC72p, SEC62p, SEC63p, TDJlp or SSAlp-4p) 
or the complex formation of these proteins may also be preferably employed in combination with the amylase- 
expressing yeast. 

20 Transformation was performed based on the protocol outlined by Gietz et al., Nucl, Acid. Res., 

20:1425 (1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) 
and grown overnight at 30°C. The YEPD broth was prepared as described in Kaiser et al., Methods in Ye^st 
Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then 
diluted to about 2 x 10 6 cells/ml (approx. OD^O. 1) into fresh YEPD broth (500 ml) and regrown to 1 x 10 7 

25 cells/ml (approx. OD^O.4-0.5). 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a 
Sorval GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, 
and centrifuged again in 50 ml falcon tubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant 
was discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCl, 1 mM EDTA 

30 pH 7.5, 100 mM L^OOCCHj), and resuspended into LiAcfTE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 fd) with freshly denatured single stranded 
salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 ftg, vol. < 10 fi\) in 
microfuge tubes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 pi, 40% polyethylene 
glycol^OOO, 10 mM Tris-HCl, 1 mM EDTA, 100 mM Li 2 OOCCH 3 , pH 7.5) was added. This mixture was 

35 gently mixed and incubated at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42°C 
for 15 minutes, and the reaction vessel centrifuged in a microfuge at 12,000 rpm for 5- 10 seconds, decanted and 
resuspended into TE (500 jd, 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifugation. The cells 
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were then diluted into TE (1 ml) and aliquots (200 /d) were spread onto the selective media previously prepared 
in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large 
scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
5 described in Kaiser et al. f Methods in Yeast Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 
208-210 (1994). Transformants were grown at 30°C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective 
growth media. Starch was coupled to the red dye (Reactive Red-120, Sigma) as per the procedure described by 
Biely et al., Anal. Biochem. . 172 : 176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar 
10 plates at a final concentration of 0. 15% (w/v), and was buffered with potassium phosphate to a pH of 7.0 (50- 
100 raM final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in 
order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were 
15 determined by their ability to break down starch resulting in a clear halo around the positive colony visualized 
directly. 

4. Isolation of DNA by PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 
20 water (30 fd) in a 96 well plate. At this time, die positive colonies were either frozen and stored for subsequent 
analysis or immediately amplified. An aliquot of cells (5 pi) was used as a template for the PCR reaction in a 
25 §d volume containing: 0.5 /d Klentaq (Clontech, Palo Alto, CA); 4.0 §i\ 10 mM dNTP's (Perkin Elmer- 
Cetus); 2.5 pA Kentaq buffer (Clontech); 0.25 jd forward oligo 1 ; 0.25 /tl reverse oligo 2; 12.5 /d distilled water. 
The sequence of the forward oligonucleotide 1 was: 
25 5 , -TGTAAAACGACGGCCAG TTAAATAGACCTGCAATTATTAATCT -3 f (SEQ ID NO:553) 

The sequence of reverse oligonucleotide 2 was: 

5 '-C AGGAAACAGCTATGAC CACCTGCACACCTGCAAATCC ATT- 3 1 (SEQ ID NO:554) 

PCR was then performed as follows: 



30 



a. 




Denature 


92°C, 


5 minutes 


b. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


59°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


57°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


d. 


25 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


55°C, 


30 seconds 






Extend 


72°C, 


60 seconds 
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The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. 
Typically, the first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for me 
sequencing primers. Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 jd) was examined by agarose gel electrophoresis in 
a 1% agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrcwk a al., sub- 
clones resulting in a single strong PCR product larger man 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 

EXAMPLE 3 : Isolation of c -ONA Clones llsinp Signal Algorithm Analysis 

Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence finding algorithm developed by Genentech, Inc. (South San Francisco, CA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ*. Incyte 
Pharmaceuticals, Inc., Palo Alto, CA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 
codon(s) (ATG) at the 5 '-end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 
ATG has the required amino acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 
sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted 
in the identification of numerous polypeptide-encoding nucleic acid sequences. 

EXAMPLE 4 : Isolation of cDNA clones Ep ™^ ff"™a" PRO Polypeptides 

Using the techniques described in Examples 1 to 3 above, numerous full-length cDNA clones were 
identified as encoding PRO polypeptides as disclosed herein. These cDNAs were then deposited under the terms 
of the Budapest Treaty with the American Type Culture Collection, 10801 University Blvd.. Manassas, VA 
201 10-2209, USA (ATCQ as shown in Table 7 below. 



Material ATCCDep.No, Deposit Date 

DNA16438-1387 209771 April 14, 1998 

DNA19360-2552 203654 February 9, 1999 

DNA33455-1548 PTA-127 May 25, 1999 

DNA37155-2651 PTA-429 July 27, 1999 

DNA38269-2654 PTA-432 My 27, 1999 

DNA40619-1220 209525 December 10, 1997 
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Material 


ATCC Dep r No. 


DeDOsit Date 




DNA44174-2513 


203577 


January 12, 1999 




DNA44675-2662 


PTA-430 


July 27, 1999 




DNA45408-2615 


PTA-203 


June 8, 1999 


5 


DNA48606-1479 


203040 


July 1, 1998 




DNA52753-2656 


PTA-611 


August 31, 1999 




DNA53915-1258 


209593 


January 21, 1998 




DNA53991-2553 


203649 


February 9, 1999 




DNA54009-2517 


203574 


January 12, 1999 


10 


DNA56055-1643 


PTA-129 


May 25, 1999 




DNA57033-1403 


209905 


May 27, 1998 




DNA57252-1453 


203585 


January 12, 1999 




DNA58799-1652 


203665 


February 9, 1999 




DNA59770-2652 


PTA-427 


July 27, 1999 


15 


DNA59774-2665 


PTA-615 


August 31, 1999 




DNA60281-2518 


203582 


January 12, 1999 




DNA60736-2559 


203838 


March 9, 1999 




DNA61875-2653 


PTA-428 


July 27, 1999 




DNA62312-2558 


203836 


March 9, 1999 


20 


DNA62849-1604 


PTA-205 


June 8, 1999 




DNA66307-2661 


PTA-431 


July 27, 1999 




DNA66677-2535 


203659 


February 9, 1999 




DNA7 1235-1706 


203584 


January 12, 1999 




DNA71289-2547 


PTA-126 


May 25, 1999 


25 


DNA73775-1707 


PTA-128 


May 25, 1999 




DNA76385-1692 


203664 


February 9, 1999 




DNA76395-2527 


203578 


January 12, 1999 




DNA77622-2516 


203554 


December 22, 1998 




DNA77629-2573 


203850 


March 16, 1999 


30 


DNA77645-2648 


PTA-45 


May 11, 1999 




DNA79302-2521 


203545 


December 22, 1998 




DNA79865-2519 


203544 


December 22, 1998 




DNA80135-2655 


PTA-234 


June 15, 1999 




DNA80794-2568 


203848 


March 16, 1999 


35 


DNA80796-2523 


203555 


December 22, 1998 




DNA8084O-2605 


203949 


April 20, 1999 




DNA80899-2501 


203539 


December 15, 1998 




DNA81228-2580 


203871 


March 23, 1999 




DNA81761-2583 


203862 


March 23, 1999 


40 


DNA82358-2738 


PTA-510 


August 10, 1999 




DNA82364-2538 


203603 


January 20, 1999 




DNA82424-2566 


203813 


March 2, 1999 




DNA82430-2557 


203812 


March 2, 1999 




DNA83500-2506 


203391 


October 29, 1998 


45 


DNA83509-2612 


203965 


April 27, 1999 




DNA83560-2569 


203816 


March 2, 1999 




DNA84139-2555 


203814 


March 2, 1999 




DNA84141-2556 


203810 


March 2, 1999 




DNA84142-2613 


PTA-22 


May 4, 1999 


50 


DNA843 18-2520 


203580 


January 12, 1999 




DNA84909-2590 


203889 


March 30, 1999 




DNA84912-2610 


203964 


April 27, 1999 




DNA84925-2514 


203548 


December 22, 1998 




DNA84928-2564 


203817 


March 2, 1999 


55 


DNA84932-2657 


PTA-235 


June 15, 1999 
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Material 


ATCC Deo. No. 


DNA86592-2607 


203968 


DNA86594-2587 


203894 


DNA86647-2591 


203893 


DNA87185-2563 


203811 


DNA87656-2582 


203867 


DNA87974-2609 


203963 


DNA88001-2565 


203815 


DNA88004-2575 


203890 


DNA89220-2608 


PTA-130 


DNA89947-2618 


203970 


DNA90842-2574 


203845 


DNA91775-2581 


203861 


DNA91779-2571 


203844 


DNA92217-2697 


PTA-513 


DNA92219-2541 


203663 


DNA92223-2567 


203851 


DNA92225-2603 


203950 


DNA92232-2589 


203895 


DNA92233-2599 


PTA-134 


DNA92243-2549 


203852 


DNA92253-2671 


PTA-258 


DNA92254-2672 


PTA-259 


DNA92255-2584 


203866 


DNA92269-2570 


203853 


DNA92288-2588 


203892 


DNA92290-2550 


203847 


DNA93012-2622 


PTA-21 


DNA93020-2642 


PTA-121 


DNA94830-2604 


203951 


DNA94833-2579 


203869 


DNA94838-2658 


PTA-232 


DNA94844-2686 


PTA-385 


DNA94854-2586 


203864 


DNA96868-2677 


PTA-262 


DNA96871-2683 


PTA-381 


DNA96880-2624 


PTA-15 


DNA96986-2660 


PTA-239 


DNA96988-2685 


PTA-384 


DNA96995-2709 


PTA^75 


DNA97004-2562 


203854 


DNA97005-2687 


PTA-378 


DNA97009-2668 


PTA-257 


DNA97013-2667 


PTA-231 


DNA98380-2690 


PTA-388 


DNA98561-2696 


PTA-620 


DNA98575-2644 


PTA-118 


DNA98593-2694 


PTA-477 


DNA9860O-27O3 


PTA^88 


DNA99391-2572 


203849 


DNA99393-2560 


203837 


DNA100276-2684 


PTA-380 


DNA100312-2645 


PTA-44 


DNA100902-2646 


PTA-42 


DNA102899-2679 


PTA-123 
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Table 7 (conH 

Deposit Date 
April 27, 1999 
March 30, 1999 
March 30, 1999 
March 2, 1999 
March 23, 1999 
April 27, 1999 
March 2, 1999 
March 30, 1999 
May 25, 1999 
April 27, 1999 
March 16, 1999 
March 23, 1999 
March 16, 1999 
August 10, 1999 
February 9, 1999 
March 16, 1999 
April 20, 1999 
March 30, 1999 
May 25, 1999 
March 16, 1999 
June 22, 1999 
June 22, 1999 
March 23, 1999 
March 16, 1999 
March 30, 1999 
March 16, 1999 
May 4, 1999 
May 25. 1999 
April 20, 1999 
March 23. 1999 
June 15, 1999 
July 20, 1999 
March 23, 1999 
June 22, 1999 
July 20, 1999 
May 4. 1999 
June 15, 1999 
July 20, 1999 
August 3, 1999 
March 16, 1999 
July 20, 1999 
June 22, 1999 
June 15, 1999 
July 20, 1999 
August 31, 1999 
May 25, 1999 
August 3, 1999 
August 3, 1999 
March 16, 1999 
March 9, 1999 
July 20, 1999 
May 11. 1999 
May 11, 1999 
May 25, 1999 
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Table7(cQnf) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Material 


ATCC Dep. Np, 


Deposit Date 


DNA104875-2720 


PTA-482 


August 3, 1999 


DNA105680-2710 


PTA-483 


August 3, 1999 


DNA105779-2708 


PTA-485 


August 3, 1999 


DNA105794-2695 


PTA-480 


August 3, 1999 


DNA105838-2702 


PTA-476 


August 3, 1999 


DNA107698-2715 


PTA-472 


August 3, 1999 


DNA107701-2711 


PTA-487 


August 3, 1999 


DNA107781-2707 


PTA^84 


August 3, 1999 


DNA108670-2744 


PTA-546 


August 17, 1999 


DNA108688-2725 


PTA-515 


August 10, 1999 


DNA108769-2765 


PTA-861 


October 19, 1999 


DNA108935-2721 


PTA-518 


August 10, 1999 


DNA1 10700-2716 


PTA-512 


August 10, 1999 


DNA1 11750-2706 


PTA-489 


August 3, 1999 


DNA123430-2755 


PTA-614 


August 31, 1999 


DNA125154-2785 


PTA-957 


November 16,1999 


DNA142238-2768 


PTA-819 


October 5, 1999 


DNA22779-1130 


209280 


September 18, 1997 


DNA26847-1395 


209772 


April 14, 1998 


DNA27864-1155 


209375 


October 16, 1997 


DNA27865-1091 


209296 


September 23, 1997 


DNA28497-1130 


209279 


September 18, 1997 


DNA29101-1122 


209653 


March 5, 1998 


DNA32286-1191 


209385 


October 16, 1997 


DNA32288-1132 


209261 


September 16, 1997 


DNA32290-1164 


209384 


October 16, 1997 


DNA32292-1131 


209258 


September 16, 1997 


DNA32298-1132 


209257 


September 16, 1997 


DNA33085-1110 


209087 


May 30, 1997 


DNA33087-1158 


209381 


October 16, 1997 


DNA33089-1132 


209262 


September 16, 1997 


DNA33092-1202 


209420 


October 28, 1997 


DNA33094-1131 


209256 


September 16, 1997 


DNA33107-1135 


209251 


September 16, 1997 


DNA33221-1133 


209263 


September 16, 1997 


DNA33223-H36 


209264 


September 16, 1997 


DNA33460-1166 


209376 


October 16, 1997 


DNA33473-1176 


209391 


October 17, 1997 


DNA33785-1143 


209417 


October 28, 1997 


DNA33786-1132 


209253 


September 16, 1997 


DNA34353-1428 


209855 


May 12, 1998 


DNA34392-1170 


209526 


December 10, 1997 


DNA34434-1139 


209252 


September 16, 1997 


DNA35558-1167 


209374 


October 16, 1997 


DNA35595-1228 


209528 


December 10, 1997 


DNA35638-1216 


209265 


September 16, 1997 


DNA35639-1172 


209396 


October 17, 1997 


DNA35663-1129 


209201 


August 18, 1997 


DNA35674-1142 


209416 


October 28, 1997 


DNA35841-1173 


209403 


October 17, 1997 


DNA35916-1161 


209419 


October 28, 1997 


DNA35918-1174 


209402 


October 17, 1997 


DNA36350-1158 


209378 


October 16, 1997 


DNA37140-1234 


209489 


November 21, 1997 
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Table 7 (conf ) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Material 






DNA37150-1178 


209401 


OrlnKpr 17 1007 


DNA38260-1180 


209397 


fVtnhpr 17 1007 


DNA40021-1154 


209389 


Ortohpr 17 1007 
VsdUDcr i/, 177/ 


DNA40587-1231 


209438 


MAvpmhpr 7 1 007 

iNoveniDcr /, 177/ 


DNA40592-1242 


209492 


Mnvamhor 71 1 007 


DNA40620-1183 


209388 


rVsfAKor 1*7 1007 

L/cioDer 1 /, 177/ 


DNA40628-1216 


209432 


Mnttamkar *7 1 00*7 

iNovemoer /, 177/ 


DNA40981-1234 


209439 


KTnvomKAr *7 1 007 

iNOveniDer /, 177/ 


DNA40982-1235 


209433 


WrtVArnhpr 7 1 007 

iNOveniucr /» 177/ 


DNA41234-1242 


209618 


CnkmoMI < 1008 

reoruary j, 1770 


DNA43046-1225 


209484 


XT y^t mmkflf O 1 1 00*7 

November 21 1 iw/ 


DNA43316-1237 


209487 


N ovemoer 1 1 , 1 77 / 


DNA44167-1243 


209434 


November 7, 177/ 


DNA44184-1319 


209704 


March 26, ItVo 


DNA44194-1317 


209808 


Apill ZO, 1770 


DNA44196-1353 


209847 


A A ^" 1 nAD 

May 6, 1998 


DNA45419-1252 


209616 


February j, itVo 


DNA46777-1253 


209619 


February 5, 1998 


DNA47394-1572 


203109 


August 11, I7V0 


DNA48331-1329 


209715 


March 31 , 1998 


DNA48336-1309 


209669 


A A L 1 1 t AAO 

March 11, 1998 


DNA49142-1430 


203002 


June 23, 1998 


DNA49646-1327 


209705 


March 26, 1998 


DNA49821-1562 


209981 


June 16, 1998 


DNA49829-1346 


209749 


A *• 1 4 AAO 

Apnl 7, 1998 


DNA50921-1458 


209859 


a a 1 s> 1 nno 

May 12, 1998 


DNA52187-1354 


209845 


a a . £. 1 nno 

May 6, 1998 


DNA52196-1348 


209748 


a ;i t 1 nno 

April 7, 1998 


DNA52598-1518 


203107 


a 11 1 nno 

August 11, 1998 


DNA54228-1366 


209801 


a —it 10 1 nno 

April 23, 1998 


DNA56047-1456 


209948 


June 9, 1998 


DNA561 12-1379 


209883 


» *• . a/\ 1 nno 

May 20, 1998 


DNA561 13-1378 


203049 


«• i_. 1 1 nno 

July 1, I7V8 


DNA56352-1358 


209846 


% * ~- . £. 1 nno 

May 6, 1998 


DNA56433-1406 


209857 


• f «/% 1 nno 

May 12, 1998 


DNA56439-1376 


209864 


X£m. 1 A IOOQ 

May 14, ItVo 


DNA57530-1375 


209880 


» m 1 nno 

May 20, 1998 


DNA57689-1385 


209869 


1 a 1 noo 
May 14, ItVo 


DNA57690-1374 


209950 


June V, I770 


DNA57693-1424 


203008 


w n 1 nno 

June 23, I770 


DNA57838-1337 


203014 


t /><i 1 nno 

June 23, ItVo 


DNA58721-1475 


203110 


AUgUSI 11, I77O 


DNA59205-1421 


203009 


fun* *yx 1 OOP. 

June zj, I770 


DNA59215-1425 


209961 


June 7, 1770 


DNA59220-1514 


209962 


i„__ 0 1 00c 
June v, i77o 


DNA59294-1381 


209866 


May 14, ItVo 


DNA59488-1603 


203157 


AUgUSt 1770 


DNA59588-1571 


JXjJLW 


Aueust 11 1998 


DNA59606-1471 


209945 


June 9, 1998 


DNA59620-1463 


209989 


June 16, 1998 


DNA59767-1489 


203108 


August 11, 1998 


DNA59777-1480 


203111 


August 11, 1998 


DNA59814-1486 


203359 


October 20, 1998 


DNA59839-1461 


209988 


June 16, 1998 
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Table7(conQ 



Material 


ATCC Dep. No. 


Deposit Date 


DNA59846-1503 


209978 


June 16, 1998 


DNA59847-1511 


203098 


August 4, 1998 


DNA60615-1483 


209980 


June 16, 1998 


DNA60621-1516 


203091 


August 4, 1998 


DNA60622-1525 


203090 


August 4, 1998 


DNA60627-1508 


203092 


August 4, 1998 


DNA60764-1533 


203452 


November 10, 1998 


DNA60775-1532 


203173 


September 1, 1998 


DNA61 185-1646 


203464 


November 17, 1998 


DNA61873-1574 


203132 


August 18, 1998 


DNA62306-1570 


203254 


September 9, 1998 


DNA62808-1582 


203358 


October 20, 1998 


DNA62814-1521 


203093 


August 4, 1998 


DNA64885-1529 


203457 


November 3, 1998 


DNA64886-1601 


203241 


September 9, 1998 


DNA64888-1542 


203249 


September 9, 1998 


DNA64889-1541 


203250 


September 9, 1998 


DNA64890-1612 


203131 


August 18, 1998 


DNA64903-1553 


203223 


September 15, 1998 


DNA64905-1558 


203233 


September 15, 1998 


DNA65402-1540 


203252 


Sentember 9 1998 


DNA65405-1547 


203476 


November 17, 1998 


DNA65412-1523 


203094 


Aueust 4 1998 


DNA66309-1538 


203235 


Sentember 15 1998 


DNA66667-1596 


203267 


Sentember 22 1998 


DNA66675-1587 


203282 


Sentember 22 1998 


DNA68818-2536 


203657 


Februarv 9 1999 


DNA68864-1629 


203276 


Sentember 22 1998 


DNA68872-1620 


203160 


Aueust 25 1998 


DNA71 159-1617 


203135 


Aueust 18 1998 


DNA73727-1673 


203459 


November 3 1998 


DNA73739-1645 


203270 


Sentember 22 1998 


DNA76400-2528 


203573 


January 12, 1999 


DNA765 10-2504 


203477 


November 17, 1998 


DNA76529-1666 


203315 


October 6 1998 


DNA76538-1670 


203313 


October 6, 1998 


DNA77301-1708 


203407 


October 27 1998 


DNA77624-2515 


203553 


December 22, 1998 


DNA79230-2525 


203549 


December 22, 1998 


DNA79862-2522 


203550 


December 22, 1998 


DNA80145-2594 


PTA-204 


June 8, 1999 


DNA83500-2506 


203391 


October 29, 1998 


DNA84917-2597 


203863 


March 23, 1999 


DNA92218-2554 


203834 


March 9, 1999 


DNA96042-2682 


PTA-382 


July 20, 1999 



These deposits were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of 
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the culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the 
public of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny 
to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 
USC § 122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1 . 14 with particular reference 
to 886 OG 638). 

5 The assignee of the present application has agreed that if a culture of the materials on deposit should 

die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice die invention in contravention of the rights granted under the authority of any government in 
accordance with its patent laws. 

10 

EXAMPLE 5 : Use of PRO as a hybridization probe 

The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 
a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PRO) in human 
15 tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following 
high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
solution of 50% formamide, 5x SSC, 0. 1 % SDS, 0. 1 % sodium pyrophosphate, 50 mM sodium phosphate, pH 
6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the filters is performed 
20 in an aqueous solution of O.lx SSC and 0.1% SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
then be identified using standard techniques known in the art. 

EXAMPLE 6 : Ex pression of PRO in E. coli 
25 This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in 

E. coli. 

The DNA sequence encoding PRO is initially amplified using selected PCR primers. The primers 
should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector. A variety of expression vectors may be employed. An example of a suitable vector is 

30 pBR322 (derived from E. coli; see Bolivar et al., Gene, 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR 
amplified sequences are then ligated into the vector. The vector will preferably include sequences which encode 
for an antibiotic resistance gene, a trp promoter, a polyhis leader (including the first six STH codons, polyhis 
sequence, and enterokinase cleavage site), the PRO coding region, lambda transcriptional terminator, and an 

35 argU gene. 

The ligation mixture is then used to transform a selected E. coli strain using the methods described in 
Sambrook et al . , supra . Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
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colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are 
then grown to a desired optical density, during which the expression promoter is turned on. 
5 After oil Hiring the cells for several more hours, the cells can be harvested by centrifugation. The cell 

pellet obtained by the centrifugation can be solubilized using various agents known in the art, and die solubilized 
PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 

10 encoding PRO is initially amplified using selected PCR primers. The primers will contain restriction enzyme 
sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation 
column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences are then 
ligated into an expression vector, which is used to transform an E. coli host based on strain 52 (W3110 

15 fuhA(tonA) Ion galE rpoHts(htpRts) clpPQadq). Transformants are first grown in LB containing 50 mg/ml 
carbenicillin at 30°C with shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into 
CRAP media (prepared by mixing 3.57 g (NH^SO,, 0.71 g sodium citrate«2H20, 1 .07 g KC1, 5.36 g Difco 
yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) 
glucose and 7 mM MgSOJ and grown for approximately 20-30 hours at 30 °C with shaking. Samples are 

20 removed to verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell 
pellets are frozen until purification and refolding. 

E . coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. 1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 

25 in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 

30 grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm 
using the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 

35 Refolding volumes are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The 
refolding solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is quenched by the addition 
of TFA to a final concentration of 0.4 % (pH of approximately 3). Before further purification of the protein, the 
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solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The 
refolded protein is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1 % 
TFA with elution with a gradient of acetonitrile from 10 to 80% . Aliquots of fractions with A280 absorbance 
are analyzed on SDS polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. 
Generally, the properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile 
since those species are the most compact with their hydrophobic interiors shielded from interaction with the 
reversed phase resin. Aggregated species are usually eluted at higher acetonitrile concentrations. Inaddition 
to resolving misfolded forms of proteins from the desired form, the reversed phase step also removes endotoxin 
from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes. pH 6.8 with 
0.14MsodiumcWorideand4%n^tolbym^^ 
equilibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 7 : ffr piwrimi of ppn S ™»""™lian cells 

This example illustrates preparation of a potentially glycosylated form of PRO by recombinant 

expression in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DNA is ligated into P RK5 with selected restriction enzymes to allow insertion of the PRO 
DNA using ligation methods such as described in Sambrook etal., supra- The resulting vector is called pRK5- 
PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 pg pRK5-PRO DNA is mixed with about 1 m 
DNA encoding the VA RNA gene [Thimmappaya et al. , Cell, 31:543 (1982)] and dissolved in 500 fd of 1 mM 
Tris-HCl, 0. 1 mM EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 500,d of 50 mMHEPES(pH 
7.35), 280 mM NaCl, 1.5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25«C. The 
precipitate is suspended and added to the 293 cells and allowed to settie for about four hours at 37°C. The 
culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 
then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 ^Ci/ml "Cysteine and 200 M Ci/ml "S-methionine. After 
al2hourinaibation,mecon^ 

SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 
presence of PRO polypeptide. The cultures cortfaining transfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 
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In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et al., Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 jig pRK5-PRO DNA is added. The cells are first concentrated from 
die spinner flask by centrifugauon and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
5 medium, and re-introduced into the spinner flask containing tissue culture medium, 5 /-ig/ml bovine insulin and 
0.1 pg/ml bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove 
cells and debris. The sample containing expressed PRO can then be concentrated and purified by any selected 
method, such as dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 

10 CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the cell cultures can 
be incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 
3$ S-methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with 
serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium 
is harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 

IS method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRK5 vector. The subclone insert can undergo PCR to fuse in frame with a selected epitope tag such as a poly- 
his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, die CHO cells 

20 can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 
cells by another stable expression procedure. 

25 Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 

as an IgG construct (immunoadhesin), in which the coding sequences for die soluble forms (e.g. extracellular 
domains) of the respective proteins are fused to an IgGl constant region sequence containing the hinge, CH2 
and CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, die respective DNAs are subcloned in a CHO expression vector using 

30 standard techniques as described in Ausubel et al., Current Protocols of Molecular Biology . Unit 3. 16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 3' 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells 
is as described in Lucas et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 

35 expression permits selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 
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Mannheim). The cells are grown as described in Lucas et al., 3HBB. Approximately 3 x Iff 7 cells are frozen 
in an ampule for further growth and production as described below. 

The ampules chaining the plasmid DNA are thawed by placement into water bath and mixed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mLsof media andcentrifuged at 1000 
rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
m filtered PS20 with 5% 0.2 pm diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner 
rilled with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, 250 mL, 500 mL 
and 2000 mL spinners are seeded with 3 x 10 s cells/mL. The cell media is exchanged with fresh media by 
centrifugation and resuspension in production medium. Although any suitable CHO media may be employed, 
a production medium described in U.S. Patent No. 5,122,469, issued June 16, 1992 may actually be used. A 
3L production spinner is seeded at 1.2 x lO'cells/mL. On day 0, the cell number pH ie determined. On day 
1, the spinner is sampled and sparging with filtered air is commenced. On day 2, the spinner is sampled, the 
temperature shifted to 33°C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydime*ylsuoxar*emu^^^ 

me pH is adjusted as necessary to keep it at around 7.2. After 10 days, or until the viability dropped below 
70%,ureceU culture is harvestedby 

stored at 4°C or immediately loaded onto columns for purification. 

Forther«ly-HisUggedcoiistructs, the proteins are purified using a Ni-NTA column (Qiagen). Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media 
is pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4. buffer containing 0.3 M NaCl 
ar^SmM imidazole ataflow rate of 4-5ml/min. at 4fC. After loading, ttecolmnn is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes. 0. 14 M NaCl and 4% 
mannitol, pH 6.8. with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Inununoadhesin (Fc-cortaining) constructs are purified from the conditioned media as follows. The 
conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer. pH 6.8. After loading, the column is washed extensively with equilibration buffer 
before elution with 100 mM citric acid. pH 3.5. The eluted protein is immediately neutralized by collecting 1 
ml fractions into tubes containing 275 pL of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed 
by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

KXAMPLE 8 : Fission of PRO in Yeast 

The following method describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/GAPDH promoter. DNA encoding PRO and the promoter is inserted into suitable restriction enzyme 
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sites in the selected plasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can 
be cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO 
signal peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 9 : Expression of PRO in Baculovirus-Infected Insect Cells 

The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 

The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 
expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the sequence encoding PRO or the desired portion of the coding sequence of 
PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
encoding the mature protein if the protein is extracellular is amplified by PCR with primers complementary to 
the 5' and 3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-rransfecting the above plasmid and BaculoGold™ virus 
DNA (Pharmingen) into Spodoptera fiugiperda ("Sf9") cells (ATCC CRL 171 1) using lipofectin (commercially 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et 
al., Baculovirus expression vectors: A Laboratory Manual . Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO can then be purified, for example, by Ni 2+ -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al., Nature . 362 : 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM MgCl 2 ; 0. 1 mM EDTA; 10% glycerol; 0. 1 % NP-40; 0.4 M KC1), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 tjm 
filter. A Ni 2+ -NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is 
loaded onto the column at 0.5 mL per minute. The column is washed to baseline A^ with loading buffer, at 
which point fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM 
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phosphate; 300 mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
A m baseline again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with 
Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). Fractions coinaining the ehued His l0 -tagged PRO are 
pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 10 : Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 
Techniques for producing the monoclonal antibodies are known in the art and are described, for 
instance, inGoding, sufiS- Immunogensthat may be employed include purified PRO, fusion proteins containing 
PRO, and cells expressing recombinant PRO on the cell surface. Selection of the immunogen can be made by 
the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's 
adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, 
the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and 
injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be 
boosted with additional immunization injections. Serum samples may be periodically obtained from the mice 
by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals -positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma 
cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells 
which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
•positive- hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascitescontainingtheanti-PROmonoclonal antibodies. Alternatively, the hybridoma ceUs can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 
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EXAMPLE 11 : Purification of PRO Polypeptides Using Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the ait 
of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
5 an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). 
Likewise, monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a 
10 chromatographic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

Such an immunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 

15 whole cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 

20 strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 
antibody /PRO polypeptide binding (e. g. , a low pH buffer such as approximately pH 2-3 , or a high concentration 
of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 

EXAMPLE 12: Drug Screening 

25 This invention is particularly useful for screening compounds by using PRO polypeptides or binding 

fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 

30 against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminution in complex 
formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 
Thus, the present invention provides methods of screening for drugs or any other agents which can 

35 affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with 
an PRO polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and 
the PRO polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment 
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and the cell, by methods well known in the art. In such competitive binding assays, the PRO polypeptide or 
fiagment is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that 
present in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular 
agent to bind to PRO polypeptide or to interfere with the PRO polypeptide/ceM complex. 

Another technique for drug screening provides high throughput screening for compounds having suitable 

5 binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 1 3, 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. 
Purified PRO polypeptide can also be coated directly onto plates for use in the aforementioned drug screening 

10 techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 
solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any 
15 peptide which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 13 : Rational Drug Design 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 

interest (i.e., a PRO polypeptide) or of small molecules with which they interact, e.g., agonists, antagonists, or 
20 inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the 

PRO polypeptide or which enhance or interfere with the function of the PRO polypeptide in viw(c./., Hodgson, 

Bio/Technology. g: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 

polypeptide-inhibitor complex, is determinedby x-ray crystallography, by coniputeritt^ 
25 by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 

to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 

the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 

In bom cases, relevant structural information is used to design analogous PRO polypcptide-like molecules or to 

identity efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
30 activity or stability as shown by Braxton and Wells, Biochemistry. 21:7796-7801 (1992) or which act as 

inhibitors, agonists, or antagonists of native peptides as shown by Athauda et al., J. Biochem. , H3.-.742-746 

(1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 
35 drug design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic 
antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, 
the binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then 
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be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available 
to perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
5 in place of or in addition to x-ray crystallography. 

EXAMPLE 14 : Identification of PRO Polypeptides That Stimulate TNF-cc Release In Human Blood ( Assay 128) 
This assay shows that certain PRO polypeptides of the present invention act to stimulate the release of 
TNF-cc in human blood. PRO polypeptides testing positive in this assay are useful for, among other things, 

10 research purposes where stimulation of the release of TNF-a would be desired and for the therapeutic treatment 
of conditions wherein enhanced TNF-a release would be beneficial. Specifically, 200 pi of human blood 
supplemented with 50mM Hepes buffer (pH 7.2) is aliquoted per well in a 96 well test plate. To each well is 
then added 300^1 of either die test PRO polypeptide in 50 mM Hepes buffer (at various concentrations) or 50 
mM Hepes buffer alone (negative control) and the plates are incubated at 37°C for 6 hours. The samples are 

15 then centrifuged and 50/tl of plasma is collected from each well and tested for the presence of TNF-a by ELISA 
assay. A positive in the assay is a higher amount of TNF-a in the PRO polypeptide treated samples as compared 
to die negative control samples. 

The following PRO polypeptides tested positive in this assay: PR0195, PRO202, PR0215, PR0221, 
PR0217, PR0222, PR0198, PR0245, PR0172, PR0265, PR0266, PR0344, PR0337, PR0322, PR01286, 

20 PR01279, PR01338 and PR01343. 

EXAMPLE 15: Detection of Polypeptides That Affect Gliicose or FFA Uptake in Skeletal Muscle (Assay 1061 
This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or FFA 
uptake by skeletal muscle cells. PRO polypeptides testing positive in this assay would be expected to be useful 
25 for the therapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake by skeletal 
muscle would be beneficial including, for example, diabetes or hyper- or hypo-insulinemia. 

In a 96 well format, PRO polypeptides to be assayed are added to primary rat differentiated skeletal 
muscle, and allowed to incubate overnight. Then fresh media with the PRO polypeptide and +/- insulin are 
added to the wells. The sample media is then monitored to determine glucose and FFA uptake by the skeletal 
30 muscle cells. The insulin will stimulate glucose and FFA uptake by the skeletal muscle, and insulin in media 
without die PRO polypeptide is used as a positive control, and a limit for scoring. As the PRO polypeptide being 
tested may either stimulate or inhibit glucose and FFA uptake, results are scored as positive in the assay if 
greater than 1.5 times or less than 0.5 times the insulin control. 

The following PRO polypeptides tested positive as being capable of affecting glucose and/or FFA uptake 
35 by skeletal muscle in this assay: PR0182, PR0366, PR0198, PR0172 and PR0719. 
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EXAMPLE 16 : Chondrocyte Re-differentiaiinn Assay (Assay 110) 

This assay shows that certain polypeptides of the invention act to induce differentiation of 
chondrocytes, therefore, are expected to be useful for die treatment of various bone and/or cartilage disorders 
such as, for example, sports injuries and arthritis. The assay is performed as follows. Porcine chondrocytes 
are isolated by overnight collagenase digestion of articulary cartilage of metacarpophalangeal joints of 4-6 month 
5 old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 in Ham F-12 containing 10% FBS and 
4 /*g/ml gentamycin. The culture media is changed every third day and the cells are then seeded in 96 well 
plates at 5,000 cells/well in lOOjd of the same media without serum and 100 /xl of the test PRO polypeptide, 5 
nM staurosporin (positive control) or medium alone (negative control) is added to give a final volume of 200 
fd/well. After 5 days of incubation at 37°C, a picture of each well is taken and the differentiation state of the 
10 chondrocytes is determined. A positive result in the assay occurs when the redifferentiation of the chondrocytes 
is determined to be more similar to the positive control than the negative control. 

The following polypeptide tested positive in this assay: PR0182, PR0366, PR0198 and PR01868. 

EXAMPLE 17 : Chondrocyte Pro liferation Assay (Assay 111) 

15 This assay is designed to determine whether PRO polypeptides of the present invention show the ability 

to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in this assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
disorders such as, for example, sports injuries and arthritis. 

Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 

20 metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 
in Ham F-12 containing 10% FBS and 4 /tg/ml gentamycin. The culture media is changed every third day and 
the cells are reseeded to 25,000 cells/cm 2 every five days. On day 12, die cells are seeded in 96 well plates at 
5,000 cells/well in lOOjd of the same media without serum and 100 §d of either serum-free medium (negative 
control), staurosporin (final concentration of 5 nM; positive control) or the test PRO polypeptide are added to 

25 give a final volume of 200 jd/well. After 5 days at 37°C, 20 jd of Alamar blue is added to each well and die 
plates are incubated for an additional 3 hours at 37°C. The fluorescence is then measured in each well (Ex: 530 
nm; Em: 590 nm). The fluorescence of a plate containing 200 yX of the serum-free medium is measured to 
obtain the background. A positive result in the assay is obtained when the fluorescence of the PRO polypeptide 
treated sample is more like that of the positive control than the negative control. 

30 The following PRO polypeptides tested positive in this assay: PRO202, PR0224, PR0172 and 

PR01312. 

EXAMPLE 18 : Detection of PRO Polypeptides That Affect Gl ucose or FFA Uptake by Primary Rat Adipocytes 

(Assay 94) 

35 This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or FFA 

uptake by adipocyte cells. PRO polypeptides testing positive in this assay would be expected to be useful for 
the therapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake by adipocytes 
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would be beneficial including, for example, obesity, diabetes or hyper- or hypo-insulinemia. 

In a 96 well format, PRO polypeptides to be assayed are added to primary rat adipocytes, and allowed 
to incubate overnight. Samples are taken at 4 and 16 hours and assayed for glycerol, glucose and FFA uptake. 
After the 16 hour incubation, insulin is added to the media and allowed to incubate for 4 hours. At this time, a 
sample is taken and glycerol, glucose and FFA uptake is measured. Media containing insulin without the PRO 
polypeptide is used as a positive reference control. As the PRO polypeptide being tested may either stimulate 
or inhibit glucose and FFA uptake, results are scored as positive in the assay if greater than 1 .5 times or less 
than 0.5 times the insulin control. 

The following PRO polypeptides tested positive as being capable of affecting glucose and/or FFA uptake 
in this assay: PRO202, PR0211, PR0344 and PR01338. 

EXAMPLE 19 : Gene Expression in Bovine Pericytes (Assay 105) 

This assay is designed to identify PRO polypeptides which activate gene expression in pericytes. Such 
polypeptides would be expected to be useful as growth factors and/or for situations where the activation of gene 
expression is desired or beneficial. Bovine pericytes are plated on 60mm culture dishes in growth media fori 
week. On day 1, various PRO polypeptides are diluted (1 %) and incubated with the pericytes for 1, 4 and 24 
hr. timepoints. The cells are harvested and the RNA isolated using TRI-Reagent following the included 
instructions. The RNA is then quantified by reading the 260/280 OD using a spectrophotometer. The gene 
expression analysis is done by TaqMan reactions using Perkin Elmer reagents and specially designed bovine 
probes and primers. Expression of the following genes is analyzed: GAPDH, beta-integrin, connective tissue 
growth factor (CTGF), ICAM-1, monocyte chemoattractant protein- 1 (MCP-1), osteopontin, transforming 
growth factor-beta (TGF-beta), TGF-beta receptor, tissue inhibitor of metalloprbteinase (TIMP), tissue factor 
(TF), VEGF-oc, thrombospondin, VEGF-P, angiopoeitin-2, and collagenase. Replicates are then averaged and 
the SD determined. The gene expression levels are then normalized to GAPDH. These are then normalized to 
the expression levels obtained with a protein (PIN32) which does not significantly induce gene expression in 
bovine pericytes when compared to untreated controls. Any PRO polypeptide that gives a gene expression level 
2-fold or higher over the PIN32 control is considered a positive hit. 

The following PRO polypeptides tested positive in this assay: PR0366. 

EXAMPLE 20: Identification of PRO Polypeptides That Activate Pericytes (Assay 125) 

This assay shows that certain polypeptides of the invention act to activate proliferation of pericyte cells 
and, therefore, are useful not only as diagnostic markers for particular types of pericyte-associated tumors but 
also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment of pericyte- 
associated tumors. Such PRO polypeptides also would be expected to be useful as grow* factors and/or for 
situations where the induction of cell proliferation is desired or beneficial. Activation of pericyte proliferation 
also correlates with the induction of angiogenesis and, as such, PRO polypeptides capable of inducing pericyte 
proliferation would be expected to be useful for the treatment of conditions where induced angiogenesis would 
be beneficial including, for example, wound healing, and the like. Specifically, on day 1 , pericytes are received 
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from VEC Technologies, and all but 5 ml media is removed from the flask. On day 2, die pericytes are 
trypsinized, washed, spun and plated on 96 well plates. On day 7, die media is removed and the pericytes are 
treated with 100 fil of either the specific PRO polypeptide or control treatments (positive control = 
DME+5% +/- PDGF @ 500ng/ M l; negative control =PIN32, a polypeptide determined to have no significant 
effect on pericyte proliferation). C-fos and GAPDH gene expression levels are then detennined and the 
replicates are averaged and the SD is determined. The c-fos values are normalized to GAPDH and the results 
are expressed as fold increase over PIN32. AnytWng providing at least a 2-fold or higher respond 
to the negative control is considered positive for the assay. 

The following polypeptides tested positive in this assay: PR0366. 

EXAMPLE 21 : Ahilitv of PRO Polypeptides to ftirnnlat* the Release of Proteoglycan*; from Cartilage (Assay 
2Z1 

The ability of various PRO polypeptides to stimulate the release of proteoglycans from cartilage tissue 
was tested as follows. 

^metacarpophalangeal joint of 4-6 month old pigs was asepticaUy dissected, and articular cartilage 
was removed by free hand slicing being careful to avoid the underlying bone. The cartilage was minced and 
cultured in bulk for 24 hours in a humidified atmosphere of 95% air, 5% CO, in serum free (SF) media 
(DME/F121:l)wi*0.1*BSAandl00U/m^^ After washing three times, 

approximately 100 mg of articular cartilage was aliquoted into micronics tubes and incubated for an additional 
24 hours in the above SF media. PRO polypeptides were then added at 1% either alone or in combination with 
18 ng/ml interleukin-la, a known stimulator of proteoglycan release from cartilage tissue. The supernatant was 
then harvested and assayed for the amount of proteoglycans using the 1.9-dimethyl-methylene blue (DMB) 
colorimetric assay (Farndale and Bume, Bjachem^m^aaSga: 173-177 (1985)). A positive result in this 
assay indicates that the test polypeptide will find use, for example, in the treatment of sports-related joint 
problems, articular cartilage defects, osteoarthritis or rheumatoid arthritis. 

When various PRO polypeptides were tested in the above assay, the polypeptides demonstrated a marked 
abUity to stimulate release of proteoglycans from cartilage tissue both basally and after stimulation with 
interleukin-la and at 24 and 72 hours after treatment, thereby indicating that these PRO polypeptides are useful 
for stimulating proteoglycan release from cartilage tissue. As such, these PRO polypeptides are useful for the 
treatmem of sports-related joint problems, articular cartilage defects, osteoarthritis or rheumatoid arthritis. The 
polypeptides testing positive in this assay are : PR0216. 

EXAMPLE 22 : Proliferation of Rat Utri cular Suonortinp Cfells (Assay 54) 

This assay shows that certain polypeptides of the invention act as potent mitogens for inner ear 
supporting cells which are auditory hair cell progenitors and, therefore, are useful for inducing the regeneration 
of auditory hair cells and treating hearing loss in mammals. The assay is performed as follows. Rat UECM 
utricular epithelial cells are aliquoted into 96 well plates with a density of 3000 cells/well in 200 M l of serum- 
cotfaining medium at 33°C. The cells are cultured overnight and are then switched to serum-free medium at 

116 



WO 01/40466 PCT/US00/32678 

37°C. Various dilutions of PRO polypeptides (or nothing for a control) are then added to the cultures and the 
cells are incubated for 24 hours. After die 24 hour incubation, 3 H-thymidine (1 /iCi/well) is added and the cells 
are then cultured for an additional 24 hours. The cultures are then washed to remove unincorporated radiolabel, 
the cells harvested and Cpm per well determined . Cpm of at least 30 % or greater in the PRO polypeptide treated 
cultures as compared to the control cultures is considered a positive in the assay. 
The following polypeptides tested positive in this assay: PR0172. 

EXAMPLE 23 : Stimulatory Activity in Mixed Lymphocyte Reaction (MLR) Assay (Assay 24) 

This example shows that certain polypeptides of the invention are active as a stimulator of the 
proliferation of stimulated T-lymphocytes. Compounds which stimulate proliferation of lymphocytes are useful 
therapeutically where enhancement of an immune response is beneficial . A therapeutic agent may take the form 
of antagonists of the polypeptide of the invention, for example, murine-human chimeric, humanized or human 
antibodies against the polypeptide. 

The basic protocol for this assay is described in Current Protocols in Immunology, unit 3. 12; edited 
by J E Coligan, A M Kruisbeek, D H Marglies, E M Shevach, W Strober, National Institutes of Health, 
Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
PBMCs, the other donor will supply responder PBMCs). If desired, the cells are frozen in fetal bovine serum 
and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37°C, 5% COJ and then 
washed and resuspended to 3x10 s cells/ml of assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 

The assay is prepared by plating in triplicate wells a mixture of: 

100:1 of test sample diluted to 1% or to 0.1%, 

50 :1 of irradiated stimulator cells, and 

50 :1 of responder PBMC cells. 
100 microliters of cell culture media or 100 microliter of CD4-IgG is used as the control. The wells are then 
incubated at 37°C, 5% C0 2 for 4 days. On day 5, each well is pulsed with tritiated thymidine (1 .0 mC/well; 
Amersham). After 6 hours the cells are washed 3 times and then the uptake of the label is evaluated. 

In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 
The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Teknika), centrifuging at 2000 
rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending the cells 
to lxl 0 7 cells/ml of assay media. The assay is then conducted as described above. 

Positive increases over control are considered positive with increases of greater than or equal to 180% 
being preferred. However, any value greater than control indicates a stimulatory effect for the test protein. 
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The following PRO polypeptides tested positive in this assay: PR0344. 

EXAMPLE 24 : Pericyte c-Fos Induction (Assay 93) 

This assay shows that certain polypeptides of the invention act to induce the expression of c-fos in 
pericyte cells and, therefore, are useful not only as diagnostic markers for particular types of pericyte-associated 
5 tumors but also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment 
of pericyte-associated tumors. Induction of c-fos expression in pericytes is also indicative of die induction of 
angiogenesis and, as such, PRO polypeptides capable of inducing the expression of c-fos would be expected to 
be useful for the treatment of conditions where induced angiogenesis would be beneficial including, for example, 
wound healing, and the like. Specifically, on day 1 , pericytes are received from VEC Technologies and all but 

10 5 ml of media is removed from flask. On day 2, the pericytes are trypsinized, washed, spun and then plated onto 
96 well plates. On day 7, the media is removed and the pericytes are treated with 100 fd of PRO polypeptide 
test samples and controls (positive control = DME+5% serum +/- PDGF at 500 ng/ml; negative control = 
protein 32). Replicates are averaged and SD/CV are determined. Fold increase over Protein 32 (buffer control) 
value indicated by chemiluminescence units (RLU) luminometer reading verses frequency is plotted on a 

15 histogram. Two-fold above Protein 32 value is considered positive for the assay. ASY Matrix: Growth media 
«= low glucose DMEM = 20% FBS + IX pen strep + IX fungizone. Assay Media = low glucose DMEM 
+5%FBS. 

The following polypeptides tested positive in this assay: PRO301 , PR0619, PRO1066 and PR01265. 

20 EXAMPLE 25 : Cytokine Release Assay (Assay 120) 

This assay is designed to determine whether PRO polypeptides of the present invention are capable of 
inducing die release of cytokines from peripheral blood mononuclear cells (PBMCs). PRO polypeptides capable 
of inducing die release of cytokines from PBMCs are useful from die treatment of conditions which would 
benefit from enhanced cytokine release and will be readily evident to those of ordinary skill in the art. 

25 Specifically, lxlO 6 cells/ml of peripheral blood mononuclear cells (PBMC) are cultured with 1% of a PRO 
polypeptide for 3 days in complete RPMI media. The supernatant is then harvested and tested for increased 
concentrations of various cytokines by EUSA as compared to a human IgG treated control. A positive in the 
assay is a 10-fold or greater increase in cytokine concentration in the PRO polypeptide treated sample as 
compared to the human IgG treated control. 

30 The following polypeptides tested positive in this assay: PR0526 and PR01343. 

EXAMPLE 26 : Inhibition of A-Peptide Binding to Factor V1IA (Assay 1 18) 

This assay is designed to identify PRO polypeptides which are capable of inhibiting the binding of 
A-peptide to fector VIIA, thereby affecting the blood coagulation cascade. PRO polypeptides testing positive 
35 in this assay are expected to be useful for the treatment of conditions where alteration of the blood coagulation 
cascade would be beneficial including, for example, stroke, heart attack and various coagulation disorders. 
These PRO polypeptides are also useful for the identification of agonist and antagonist molecules which would 
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also be useful for treatment of those conditions. 

Specifically, 384 well plates are coated with soluble factor VIIA and are incubated overnight at 4°C. 
The wells are then decanted and are blocked by the addition of 0.5 % BSA for 1 hour. The wells are then washed 
and 20/il of biotinylated A-peptide and either various concentration of the PRO polypeptide (test) or nothing 
(negative control) are added to each well. The plates are then incubated for 1 hour at room temperature. The 
wells are again washed and then 40jd of streptavidin-europium is added to each well. The plates are then 
incubated for 30 minutes at room temperature and then washed. 40jd of a fluorescence enhancement solution 
is then added to each well, the plates incubated for 5 minutes at room temperature and each well is then read on 
Wallac Victor reader under europium delayed fluorescence settings. Percent inhibition of binding of the A- 
peptide to the factor VIIA is then determined (as compared to the negative control), wherein a positive in die 
assay is a percent inhibition of 30% or greater. 

The following PRO polypeptides tested positive in this assay: PR0182. 

EXAMPLE 27 : Inhibition of Adipocyte Differentiation Assay (Assay 66) 

This assay is designed to identify PRO polypeptides which are capable of inhibiting insulin-induced 
differentiation of adipocytes. PRO polypeptides testing positive in this assay would be expected to be useful for 
the treatment of conditions associated with obesity, diabetes, etc. 

Specifically, 3T3-L1 cells are seeded into the wells of 96 well plates at 6x10* cells/well and allowed 
to grow to confluency for 7 days. At day 7, the cells are treated with various concentrations of the PRO 
polypeptide (or nothing for the negative control) in the presence of Ipg/xnl insulin, 0.25x1a 6 M dexamethasone 
and 0.5mM IBMX. The samples are then incubated at 37°C in 7% C0 2 for 2 days. After the incubation, the 
media is removed by aspiration and the cells are washed with PBS and re-exposed to die PRO polypeptide (or 
nothing for the negative control) and lpg/ml insulin. After 5 days, the media is removed and replaced with fresh 
PRO polypeptide (or nothing for die negative control) and insulin. After 5 days, the cells are lysed and the cell 
lysate is assayed using Sigma's Triglyceride [INT) kit (Sigma procedure #336). A positive in the assay is 20% 
greater inhibition of adipocyte differentiation in the PRO polypeptide treated samples as compared to the negative 
control. 

The following PRO polypeptides tested positive in this assay: PR0185 and PR0198. 

EXAMPLE 28 : HUVEC Stimulation bv PRO Polypeptides (Assay 131) 

This assay is designed to identify PRO polypeptides which are capable of stimulating the proliferation 
of HUVEC cells. PRO polypeptides testing positive in this assay would be expected to be useful for inducing 
angiogenesis for die treatmnent of conditions where angiogenesis would be beneficial including, for example, 
wound healing, and the like. Antagonists of these PRO polypeptides would be expected to be useful for 
inhibiting angiogenesis for the treatment of, for example, tumors, and the like. 

Specifically, COSTAR* flat bottom black plates are treated with fibronectin for 20 minutes and then 
washed twice with PBS . HUVEC cells are then plated at 2000 cells/well in an appropriate growth medium. The 
plates are then incubated overnight and then the PRO polypeptide (1 % final concentration), nothing (negative 
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control) or ILlp (3.3 ng/mi final concentration; positive control) is added. The plates are again incubated 
overnight, stained with ICAM1-Cy5 and read on FMAT. A positive in the assay is a 2-fold or greater increase 
in fluorescence as compared to the positive control. 

The following PRO polypeptides tested positive in this assay: PR0222. 

5 EXAMPLE 29 : Promotion of Chondrocyte R edifferentiation (Assay 129) 

This assay is designed to determine whether PRO polypeptides of the present invention show the ability 
to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in this assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
disorders such as, for example, sports injuries and arthritis. 

10 Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 

metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 
in Ham F-12 containing 10% FBS and 4 /ig/mi gentamycin. The culture media is changed every third day. On 
day 12, the cells are seeded in 96 well plates at 5,000 cells/well in 100/d of the same media without serum and 
100 i*l of either serum-free medium (negative control), staurosporin (final concentration of 5 nM; positive 

15 control) or the test PRO polypeptide are added to give a final volume of 200 jil/well. After 5 days at 37°C, 22 
jtl of media containing 100 M g/ml Hoechst 33342 and 50 jig/ml 5-CFDA is added to each well and incubated 
for an additional 10 minutes at 37°C. A picture of the green fluorescence is taken for each well and the 
differentiation state of the chondrocytes is calculated by morphometric analysis. A positive result in the assay 
is obtained when the > 50% of the PRO polypeptide treated cells are differentiated (compared to the background 

20 obtained by the negative control). 

The following PRO polypeptides tested positive in this assay: PRO301. 

EXAMPLE 30 : Microarray Analysis to D etect Overexnression of PRO Polypeptides in Cancerous Tumors 
Nucleic acid microarrays, often containing thousands of gene sequences, are useful for identifying 

25 differentially expressed genes in diseased tissues as compared to their normal counterparts. Using nucleic acid 
microarrays, test and control mRN A samples from test and control tissue samples are reverse transcribed and 
labeled to generate cDNA probes. The cDNA probes are men hybridized to an array of nucleic acids 
immobilized on a solid support. The array is configured such that the sequence and position of each member of 
the array is known. For example, a selection of genes known to be expressed in certain disease states may be 

30 arrayed on a solid support. Hybridization of a labeled probe with a particular array member indicates mat the 
sample from which the probe was derived expresses that gene. If the hybridization signal of a probe from a test 
(disease tissue) sample is greater than hybridization signal of a probe from a control (normal tissue) sample, the 
gene or genes overexpressed in the disease tissue are identified. Hie implication of this result is that an 
overexpressed protein in a diseased tissue is useful not only as a diagnostic marker for the presence of the disease 

35 condition, but also as a therapeutic target for treatment of the disease condition. 

The methodology of hybridization of nucleic acids and microarray technology is well known in the art. 
In the present example, the specific preparation of nucleic acids for hybridization and probes, slides, and 

120 



WO 01/40466 



PCT7US00/32678 



hybridization conditions are all detailed in U.S. Provisional Patent Application Serial No. 60/193,767, filed on 
March 31 , 2000 and which is herein incorporated by reference. 

In the present example, cancerous tumors derived from various human tissues were studied for PRO 
polypeptide-encoding gene expression relative to non-cancerous human tissue in an attempt to identify those PRO 
polypeptides which are overexpressed in cancerous tumors. Two sets of experimental data were generated. In 
5 one set, cancerous human colon tumor tissue and matched non-cancerous human colon tumor tissue from the 
same patient ("matched colon control") were obtained and analyzed for PRO polypeptide expression using the 
above described microarray technology. In the second set of data, cancerous human tumor tissue from any of 
a variety of different human tumors was obtained and compared to a "universal" epithelial control sample which 
was prepared by pooling non-cancerous human tissues of epithelial origin, including liver, kidney, and lung. 

10 mRNA isolated from the pooled tissues represents a mixture of expressed gene products from these different 
tissues. Microarray hybridization experiments using the pooled control samples generated a linear plot in a 2- 
color analysis. The slope of the line generated in a 2-color analysis was then used to normalize the ratios of 
(testrcontrol detection) within each experiment. The normalized ratios from various experiments were then 
compared and used to identify clustering of gene expression. Thus, the pooled "universal control" sample not 

15 only allowed effective relative gene expression determinations in a simple 2-sample comparison, it also allowed 
multi-sample comparisons across several experiments. 

In the present experiments, nucleic acid probes derived from die herein described PRO polypeptide- 
encoding nucleic acid sequences were used in the creation of the microarray and RNA from the tumor tissues 
listed above were used for the hybridization thereto. A value based upon the normalized ratio:experimental ratio 

20 was designated as a "cutoff ratio". Only values that were above this cutoff ratio were determined to be 
significant. Table 8 below shows the results of these experiments, demonstrating that various PRO polypeptides 
of the preent invention are significantly overexpressed in various human tumor tissues as compared to a non- 
cancerous human tissue control. As described above, these data demonstrate that the PRO polypeptides of die 
present invention are useful not only as diagnostic markers for die presence of one or more cancerous tumors, 

25 but also serve as therapeutic targets for die treatment of those tumors. 



Table 8 



Molecule 


is overexoressed in: 


as compared to: 


PR0177 


breast tumor 


universal normal control 


PR0177 


liver tumor 


universal normal control 


PR0177 


lung tumor 


universal normal control 


PR03574 


breast tumor 


universal normal control 


PR03574 


colon tumor 


matched normal colon control 


PRO1280 


breast tumor 


universal normal control 


PRO1280 


lung tumor 


universal normal control 


PR04984 


lung tumor 


universal normal control 


PR04988 


colon tumor 


universal normal control 


PR04988 


lung tumor 


universal normal control 


PRO305 


lung tumor 


universal normal control 


PRO305 


colon tumor 


universal normal control 


PR01866 


prostate tumor 


universal normal control 
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Table 8 (coitf*) 





Molecule 


is overeypressed jn: 




PR01866 


lung tumor 




PR01866 


colon tumor 




PR04996 


breast tumor 


5 


PR04996 


lung tumor 




PRO4406 


lung tumor 




PRO4406 


colon tumor 




PRO1120 


colon tumor 




PRO1120 


breast tumor 


10 


PRO1120 


rectal tumor 




PRO4990 


lung tumor 




PR0738 


cervical tumor 




PR0738 


lung tumor 




PR0738 


breast tumor 


15 


PR03577 


lung tumor 




PR01879 


breast tumor 




PR01879 


lung tumor 




PR01879 


colon tumor 




PR01471 


lung tumor 


20 


PRO1076 


prostate tumor 




PR01483 


lung tumor 




PR04985 


rectal tumor 




PR04985 


colon tumor 




PR04985 


breast tumor 


25 


PR04985 


lung tumor 




PRO5000 


lung tumor 




PR01881 


liver tumor 




PR01881 


lung tumor 




PR01881 


breast tumor 


30 


PR04314 


lung tumor 




PR04314 


breast tumor 




PR04987 


lung tumor 




PR04313 


lung tumor 




PR04313 


breast tumor 


35 


PR04799 


colon tumor 




PR04995 


liver tumor 




PR04995 


colon tumor 




PR04995 


colon tumor 




PR01341 


prostate tumor 


40 


PR01341 


lung tumor 




PR01341 


colon tumor 




PR01341 


colon tumor 




PR01777 


lung tumor 




PR01777 


colon tumor 


45 


PRO3580 


lung tumor 




PRO3580 


prostate tumor 




PR01779 


lung tumor 




PR01779 


colon tumor 




PR01779 


cervical tumor 


50 


PR01754 


breast tumor 




PR01754 


lung tumor 




PRO1906 


breast tumor 




PRO1906 


colon tumor 




PRO1906 


prostate tumor 


55 


PRO1870 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conf) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Molecule 


is overexDressed in: 


as compared to: 


PR04329 


lung tumor 


universal normal control 


PR04979 


colon tumor 


universal normal control 


PR01885 


rectal tumor 


universal normal control 


PR01885 


colon tumor 


universal normal control 


PR01885 


colon tumor 


matched normal colon control 


PR01882 


prostate tumor 


universal normal control 


PR01882 


lung tumor 


universal normal control 


PR01882 


colon tumor 


universal normal control 


PR01882 


breast tumor 


universal normal control 


PR01882 


cervical tumor 


universal normal control 


PR04989 


rectal tumor 


universal normal control 


PR04989 


breast tumor 


universal normal control 


PR04989 


colon tumor 


matched normal colon control 


PR04989 


colon tumor 


universal normal control 


PR04323 


lung tumor 


universal normal control 


PR04323 


liver tumor 


universal normal control 


PRO 1886 


breast tumor 


universal normal control 


PR01886 


lung tumor 


universal normal control 


PRO 1886 


rectal tumor 


universal normal control 


PR04395 


colon tumor 


universal normal control 


PR04395 


rjrostate tumor 


universal normal control 


PR04395 


limp tumor 


universal normal control 

mil ▼ vi *+%m 1 MSI UMU vviiu "V^ A 


PR04395 


cervical tumor 

X/\tf«l ▼ iVH 1 « 1 fVI 


universal normal control 


PRO 1782 


colon tumor 

\*\J1\JLA Hill Ivl 


universal normal control 


PR01782 


lunff tumor 


universal normal control 


PR04388 


limp tumor 


universal normal control 

mil ▼ VI SHU UVIAlilU %a/<iiu v 1 


PR04341 


breast tiunor 


universal normal control 

111 MA V VI »HU HVAtmil Willi VI 


PR04341 


lirnp tumor 

M.%mmwKy Hill Ivl 


universal norma] control 


PR03438 


lunp tumor 


universal normal control 


PR04321 


breast tumor 


universal normal control 


PR04321 


luno tumor 

4UU& iUUiv* 


universal norma] control 


PR04321 


colon tumor 


universal normal control 


PRO4304 


breast tumor 


universal normal control 


PRO4304 


lung tumor 


universal normal control 


PRO4403 


colon tumor 

W*V1* Hill IV* 


universal normal control 


PRO4403 


breast tumor 


universal normal control 


PRO4403 


June tumor 

« vug mmvi 


universal normal control 


PR04324 


lung tumor 


universal normal control 


PR04324 


breast tumor 


universal normal control 


PRO4303 


cervical tumor 


universal normal control 


PRO4303 


lung tumor 


universal normal control 


PRO4303 


breast tumor 


universal normal control 


PRO4303 


colon tumor 


universal normal control 


PRO4303 


prostate tumor 


universal normal control 


PRO4305 


breast tumor 


universal normal control 


PRO4305 


lung tumor 


universal normal control 


PRO4305 


colon tumor 


universal normal control 


PRO4305 


liver tumor 


universal normal control 


PRO4404 


lung tumor 


universal normal control 


PRO4404 


breast tumor 


universal normal control 


PRO4404 


rectal tumor 


universal normal control 


PR01884 


lung tumor 


universal normal control 


PR04349 


colon tumor 


universal normal control 


PR04349 


lung tumor 


universal normal control 
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T> h1e 8 (conn 





Molecule 


if? overexpressed in: 




PRO4401 


colon tumor 




PRO4401 


lung tumor 




PR01867 


lung tumor 


5 


PR01867 


liver tumor 




PR04319 


breast tumor 




PR04319 


lung tumor 




PR04991 


lung tumor 




PRG4991 


colon tumor 


10 


PR04398 


lung tumor 




PR04346 


lung tumor 




PRO4350 


colon tumor 




PRO4350 


prostate tumor 




PRO4350 


lung tumor 


15 


PR04318 


prostate tumor 




PR04318 


lung tumor 




PRO4340 


breast tumor 




PRO4340 


lung tumor 




PRO4400 


breast tumor 


20 


PRO4400 


lung tumor 




PRO4320 


lung tumor 




PRO4409 


lung tumor 




PRO4409 


cervical tumor 




PRO4409 


colon tumor 


25 


PR04399 


lung tumor 




PR04399 


breast tumor 




PR04418 


lung tumor 




PR04418 


breast tumor 




PRO4330 


cervical tumor 


30 


PRO4330 


colon tumor 




PR04339 


breast tumor 




PR04339 


colon tumor 




PR04326 


lung tumor 




PR04326 


colon tumor 


35 


PRO6014 


breast tumor 




PR03446 


colon tumor 




PR03446 


lung tumor 




PR04322 


lung tumor 




PR04322 


rectal tumor 


40 


PR04322 


colon tumor 




PR04381 


breast tumor 




PR04381 


lung tumor 




PR04381 


colon tumor 




PR04348 


lung tumor 


45 


PR04348 


prostate tumor 




PR04371 


breast tumor 




PR03742 


colon tumor 




PR03742 


lung tumor 




PR05773 


lung tumor 


50 


PR05773 


colon tumor 




PR05773 


prostate tumor 




PR05774 


colon tumor 




PR04343 


colon tumor 




PR04325 


lung tumor 


55 


PR04347 


lung tumor 



as compared to; 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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lafelfiJjgfind 



Molecule 


is overexoressed in: 


PR04347 


colon tumor 


PR04347 


rectal tumor 


PR03743 


colon tumor 


PR03743 


lung tumor 


PR03743 


prostate tumor 


PR04426 


colon tumor 


PRO4500 


colon tumor 


PR04389 


breast tumor 


PR04389 


lung tumor 


PR04337 


colon tumor 


PR04337 


breast tumor 


PR04337 


lung tumor 


PR04992 


lung tumor 


PR05996 


lunc tumor 


PR04345 


Inn? tumor 


PR04345 


colon tumor 


PRO5780 


lung tumor 


PRO5780 


breast tumor 


PR05992 


lima tumor 

1 tXM K iUl ■ 1 VI 


PR05992 


colon tumor 


PR05992 


hrftact tiimnr 

1/1 wool lUUlUl 


PR04428 


nrostatp tumor 
y i wtaiv nil i mi 


PR04994 


lunfx tumor 


PRO5095 


Inner rumor 


PRO5905 


colon tumor 


PRO6094 


Inner tumor 


PRO6094 


colon tumor 


PR04317 


hint* tumor 


PR04317 


colon tumor 
wivu luuivi 


PR04317 


Itvpr rumor 

IIVvJ LUlliV/1 


PR04317 


colon tumor 

W1UU LlXlllV/1 


PR05997 


colon tumor 

wiuu nil i mi 


PR05997 


Inn 7 tumor 


PRO5005 


luni* tumor 


PRO5005 


colon tumor 

vvivii mum wm 


PRO5004 


colon tumor 


PRO6001 


breast tumor 


PRO6013 


colon tumor 


PRO4502 


lung tumor 


PRO4502 


colon tumor 


PRO6007 


breast tumor 


PRO6028 


breast tumor 


PRO6028 


colon tumor 


PR04327 


prostate tumor 


PR04315 


colon tumor 


PR05993 


lung tumor 


PR05993 


colon tumor 


PRO4503 


colon tumor 


PR04976 


lung tumor 


PR05798 


lung tumor 


PR05798 


colon tumor 


PR06242 


colon tumor 


PR06242 


colon tumor 


PR06242 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
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Table 8 (conn 





Molecule 


is overexpressed in: 




PR06242 


liver tumor 




PR06242 


rectal tumor 




PRO6095 


breast tumor 


5 


PRO6095 


lung tumor 




PRO6093 


colon tumor 




PRO6093 


breast tumor 




PRO6093 


lung tumor 




PRO6093 


colon tumor 


10 


PRO6012 


colon tumor 




PRO6027 


lung tumor 




PRO6027 


colon tumor 




PRO6027 


rectal tumor 




PR06181 


prostate tumor 


15 


PR06I81 


lung tumor 




PR06181 


colon tumor 




PRO6097 


colon tumor 




PRO6097 


lung tumor 




PRO6090 


lung tumor 


20 


PR07171 


lung tumor 




PR07171 


colon tumor 




PR07171 


breast tumor 




PR06258 


prostate tumor 




PR06258 


breast tumor 


25 


PR06258 


cervical tumor 




PR06258 


liver tumor 




PR06258 


colon tumor 




PRO9820 


prostate tumor 




PR06243 


lung tumor 


30 


PR06182 


lung tumor 




PRO6079 


lung tumor 




PRO6079 


colon tumor 




PRO6079 


breast tumor 




PRO6079 


prostate tumor 


35 


PR07434 


lung tumor 




PR09865 


colon tumor 




PR09828 


colon tumor 




PR0196 


colon tumor 




PR0196 


lung tumor 


40 


PR0196 


breast tumor 




PR0197 


colon tumor 




PR0197 


lung tumor 




PR0197 


breast tumor 




PR0195 


colon tumor 


45 


PR0195 


lung tumor 




PR0195 


breast tumor 




PR0187 


lung tumor 




PR0187 


liver tumor 




PR0182 


colon tumor 


50 


PR0182 


lung tumor 




PR0182 


breast tumor 




PR0188 


rectal tumor 




PR0183 


colon tumor 




PR0183 


lung tumor 


55 


PR0183 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conf) 



Molecule 


is overexpressed in: 


as compared to: 


PR0183 


rectal tumor 


universal normal control 


PR0184 


lung tumor 


universal normal control 


PR0184 


breast tumor 


universal normal control 


PR0185 


lung tumor 


universal normal control 


PRO200 


colon tumor 


universal normal control 


PRO200 


lung tumor 


universal normal control 


PRO200 


breast tumor 


universal normal control 


PRO200 


rectal tumor 


universal normal control 


PRO202 


colon tumor 


universal normal control 


PRO202 


lung tumor 


universal normal control 


PRO202 


breast tumor 


universal normal control 


PRO202 


rectal tumor 


universal normal control 


PRO202 


liver tumor 


universal normal control 


PR0214 


colon tumor 


universal normal control 


PR0214 


lung tumor 


universal normal control 


PR0215 


colon tumor 


universal normal control 


PR0215 


lung tumor 


universal normal control 


PR0215 


breast tumor 


universal normal control 


PR0219 


colon tumor 


universal normal control 


PR0219 


lung tumor 


universal normal control 

UUIfWAuiU 1A/1 1 1 Mil WiiUUl 


PR0219 


breast tumor 

vl Vt4uV lUUlvl 


universal normal control 


PR0219 


liver tumor 


universal normal contra] 

111.11 fVitflll 1 Wmm 11 KM wvlIU VI 


PR0211 


lung tumor 


universal normal control 


PR021i 


breast tumor 


universal normal control 


PRO220 


colon tumor 


universal normal control 


PRO220 


lung tumor 


universal normal control 

WIlTUlMU Will Mil V/t 


PRO220 


breast tumor 


universal normal control 

Ul 11 V vl v4U> Uvl mni Willi vl 


PR0366 


colon tumor 


universal normal control 


PR0366 


lung tumor 


universal normal control 

UUlf VlJIU 1AV HI 141 ■ V%/UU \SJ 


PR0366 


breast tumor 


universal normal control 

1*1 11 T VI iJCU 11 V 1 1 1 in 1 WVIU1 vl 


PR0216 


lung tumor 


universal normal control 

UUITWIdlU Uvl ■ 1 Eft 1 M/11UV1 


PR0221 


colon tumor 


universal normal control 

mn ▼ vi v**i itvi luui wiiu \/ 1 


PR0221 


lung tumor 


universal normal control 


PR0221 


breast tumor 


universal normal control 


PR0228 


lung tumor 


universal normal control 


PR0228 


breast tumor 


universal normal control 


PR0217 


lung tumor 


universal normal control 


PR0217 


breast tumor 


universal normal control 


PR0222 


colon tumor 


universal normal control 


PR0222 


lung tumor 


universal normal control 


PR0222 


breast tumor 


universal normal control 


PR0224 


colon tumor 


universal normal control 


PR0224 


lung tumor 


. universal normal control 


PR0224 


breast tumor 


universal normal control 


PR0224 


prostate tumor 


universal normal control 


PR0224 


rectal tumor 


universal normal control 


PRO230 


colon tumor 


universal normal control 


PRO230 


lung tumor 


universal normal control 


PRO230 


breast tumor 


universal normal control 


PRO230 


prostate tumor 


universal normal control 


PR0198 


colon tumor 


universal normal control 


PR0198 


lung tumor 


universal normal control 


PR0198 


breast tumor 


universal normal control 


PR0198 


liver tumor 


universal normal control 
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Table 8 (conf) 





Molecule 


is overexpressed in: 




PR0226 


lung tumor 




PR0226 


breast tumor 




PR0261 


lung tumor 


5 


PR0242 


colon tumor 




PR0242 


lung tumor 




PR0242 


breast tumor 




PR0227 


colon tumor 




PR0227 


lung tumor 


10 


PR0237 


colon tumor 




PR0237 


lung tumor 




PR0237 


breast tumor 




PR0237 


prostate tumor 




PR0241 


colon tumor 


15 


PR0241 


lung tumor 




PR0241 


breast tumor 




PR0231 


colon tumor 




PR0231 


lung tumor 




PR0231 


breast tumor 


20 


PR0231 


rectal tumor 




PR0235 


colon tumor 




PR0235 


lung tumor 




PR0235 


breast tumor 




PR0235 


liver tumor 


25 


PR0323 


lung tumor 




PR0323 


breast tumor 




PR0323 


rectal tumor 




PR0245 


colon tumor 




PR0245 


lung tumor 


30 


PR0245 


breast tumor 




PR0245 


cervical tumor 




PR0245 


liver tumor 




PR0246 


colon tumor 




PR0246 


lung tumor 


35 


PR0246 


breast tumor 




PR0288 


lung tumor 




PR0288 


breast tumor 




PR0248 


lung tumor 




PR0248 


rectal tumor 


40 


PR0257 


colon tumor 




PR0257 


lung tumor 




PR0257 


prostate tumor 




PR0172 


colon tumor 




PR0172 


lung tumor 


45 


PR0172 


breast tumor 




PR0258 


colon tumor 




PR0258 


lung tumor 




PR0258 


breast tumor 




PR0265 


lung tumor 


50 


PR0265 


breast tumor 




PR0265 


rectal tumor 




PR0326 


colon tumor 




PR0326 


lung tumor 




PR0326 


breast tumor 


55 


PR0326 


liver tumor 



PCT/USOO/32678 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal .normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (com') 



Molecule 


is overexpressed in: 


PR0266 


colon tumor 


PR0266 


lung tumor 


PR0266 


breast tumor 


PR0269 


lung tumor 


PR0269 


rectal tumor 


PR0285 


colon tumor 


PR0285 


lung tumor 


PR0285 


breast tumor 


PR0328 


colon tumor 


PR0328 


lung tumor 


PR0328 


breast tumor 


PR0344 


breast tumor 


PR0272 


lung tumor 


PRO301 


colon tumor 


PRO301 


lung tumor 


PRO301 


breast tumor 


PR0331 


colon tumor 


PR0331 


lunp tumor 


PR0331 


hrf*a«it rumor 


PR0332 


colon tumor 


PR0332 


lunp tumor 


PR0332 


hrpjiQt firmnr 

UlV<U>L LUJ1ILH 


PR0353 


mlon tiimnr 


PR0353 


luno fi lmrvr 
1 111 ij^ uuuivi 


PR0353 


Krpoet ftimnr 

Ul Wlol ILUitVjI 


PRO310 


colon rumor 


PRO310 


lunp tumor 


PRO310 


hr<*HQt tiimnr 


PRO310 


TOf*tn\ tiimnr 


PR0337 


pnlnn tiimnr 


PR0337 


lunp tumor 


PR0337 




PR0346 


limp tiimnr 

iUIIK LLU1 IV/ 1 


PRO350 


limp tumor 


PRO350 


breast tumor 


PR0526 


colon tumor 


PR0526 


lunp tumor 


PR0526 


breast tumor 


PR0381 


colon tumor 


PR0381 


lung tumor 


PR0381 


breast tumor 


PR0381 


prostate tumor 


PR0846 


colon tumor 


PR0846 


lung tumor 


PR0363 


colon tumor 


PR0363 


lung tumor 


PR0365 


lung tumor 


PR0365 


breast tumor 


PRO1310 


breast tumor 


PR0731 


colon tumor 


PR0731 


lung tumor 


PR0731 


breast tumor 


PR0322 


colon tumor 


PR0322 


lung tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conn 





Molecule 


k overexpressed in: 




PR0322 


breast tumor 




PR0322 


rectal tumor 




PR0322 


liver tumor 


5 


PR0536 


lung tumor 




PR0536 


breast tumor 




PR0536 


liver tumor 




PR0719 


colon tumor 




PR0719 


lung tumor 


10 


PR0719 


breast tumor 




PR0619 


colon tumor 




PR0619 


lung tumor 




PR0619 


breast tumor 




PR0771 


colon tumor 


15 


PR0771 


lung tumor 




PR0771 


breast tumor 




PRO1083 


colon tumor 




PRO1083 


lung tumor 




PRO1083 


breast tumor 


20 


PRO1083 


prostate tumor 




PR0862 


colon tumor 




PR0862 


lung tumor 




PR0862 


breast tumor 




PR0733 


colon tumor 


25 


PR0733 


lung tumor 




PR0733 


breast tumor 




PR0733 


liver tumor 




PROH88 


lung tumor 




PROH88 


breast tumor 


30 


PROH88 


rectal tumor 




PRO770 


lung tumor 




PRO770 


breast tumor 




PRO1080 


colon tumor 




PRO1080 


lung tumor 


35 


PRO1080 


breast tumor 




PRO1017 


colon tumor 




PRO1017 


lung tumor 




PRO1017 


breast tumor 




PRO1016 


colon tumor 


40 


PRO1016 


lung tumor 




PRO1016 


breast tumor 




PRO1016 


rectal tumor 




PR0792 


lung tumor 




PR0938 


colon tumor 


45 


PR0938 


lung tumor 




PR0938 


breast tumor 




PRO1012 


colon tumor 




PRO1012 


lung tumor 




PRO1012 


rectal tumor 


50 


PRO1012 


liver tumor 




PRO1008 


lung tumor 




PRO1075 


colon tumor 




PRO1075 


lung tumor 




PRO1007 


colon tumor 


55 


PRO1007 


lung tumor 



PCT/USOO/32678 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 



130 



WO 01/40466 



PCT/CS00/32678 



Table 8 (conO 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Molecule 


is overexoressed in: 


as compared to: 


PRO1007 


breast tumor 


universal normal control 


PRO1007 


rectal tumor 


universal normal control 


PRO1056 


colon tumor 


universal normal control 


PRO1056 


lung tumor 


universal normal control 


PRO 1056 


breast tumor 


universal normal control 


PR0791 


colon tumor 


universal normal control 


PR0791 


lung tumor 


universal normal control 

111 II W W# QUI tiVllllHl WVUU vJ 


PR0791 


breast tumor 


universal normal control 

* J ▼ Vl fcJCH JlVl LEMMAS. VV**VJ KJL 


PR0791 


rectal tumor 


universal normal control 

V 1 1 1 ▼ w4 fcjwll HV/1 IlliyU vV/Axi4 \J 1 


PROllll 


colon tumor 


universal normal control 

U11J Tvioui liUllllui wl/HUVl 


PROllll 


Inn? tumor 


universal normal control 


PROllll 


breast tumor 


universal normal control 


PR0812 


hi no nimor 


universal normal cnnfrnl 


PR0812 


hrea<it tumor 


nntuprc^t nnrmal control 


PR0812 


rectal tiimnr 


iinivprcnl nnrmal rnnrml 


PRO1066 


limp' hrmnr 


nni\7Arca! nnrmal rrintml 
UxUVCISkxI llUIUlol L-UilUUI 


PR01185 


colon tiimnr 


nniuArcal normal rnntml 


PRO 11 85 


Inner tiimnr 


universal uuiiixai control 


PROH85 


hr¥*act tiimnr 

Ul Cddl lUxxIUl 


universal noiuiai control 


PRO1031 

x *v v/ X \J%J X 


Inner tiimnr 
lUxlg llxlJIUl 


universal nonnai cohiioj 


PRO1360 


Inner tumor 

lUxlg lUlxlUI 


lint \j£*rv *3 1 nnrmo 1 r*nntm1 

universal noriuai conn ul 


PRO 1360 


hrf»act tiimnr 


universal normal conrroi 


PRO 1309 

» IVVl JV/7 


In no tiimnr 
imig luiiiur 


umversai normal conoroi 


PRO 1309 


hrpact tiimnr 

Ulvdol IUJJXU1 


universal nonnai conirui 


PROl 107 

A XVV</ J. x\# # 


Inner tiimnr 
llxllg 11X1111/ L 


universal nonnai conrroi 


PROl 107 


n tv» act tiimnr 


universal nouiiai coniroi 


PR0836 


prvlrxn tiimnr 


. umversai normal control 


PROS36 


Inner tiimnr 

Ilxllg lUxxIUl 


universal noiiiuu. coniroi 


PROl 132 


Inno tiimnr 


universal noi uiai coniroi 


PROl 1 52 


Hrftact tiimnr 


universal normal control 


PROl 131 


<v\lnn tiimnr 


universal nonnai coniroi 


PROl 131 


Inner tiimnr 
mi iixiiiui 


universal normal conrroi 


PROl 131 


hreast tiimnr 


universal norniai control 


PROl 131 


liver tiimnr 


universal nuiniai conrroi 


PROl 130 


cnlnn tiimnr 

wlvJi llAxIHTl 


universal nonnai conrroi 


PROl 130 


Inner tumor 


ltnivprcsl normal mnhnl 

uiuversoi uorniai control 


PROl 130 


breast tumor 


iinivF>rcal normal oontrol 
IxIxlVCIoOl llv/X 11 Lai CUiltXOl 


PR0844 


colon tumor 


itniVPTCftl normal onntml 
llxll YCldOl xHJIUlal I^UXUIOl 


PR0844 


Iu no tumor 


iinn/PTQal nnrmal onnfrol 


PR0844 


breast tumor 


nniv<*rcal normal rnnfrnl 


PR0844 


rectal tumor 


nnivproal normal oontrol 
uixivcicMii wjiiiuu. uoiiuui 


PROl 154 


colon tumor 


universal nnrmal enntml 


PROl 154 


lung tumor 


universal normal enntml 


PROl 154 


rectal tumor 


universal normal cnntrnl 


PROl 154 


liver tumor 


universal normal cnntrnl 


PROl 181 


lung tumor 


universal normal enntml 


PROl 181 


breast tumor 


universal normal control 


PROl 126 


colon tumor 


universal normal control 


PROl 126 


lung tumor 


universal normal control 


PROl 126 


breast tumor 


universal normal control 


PROl 126 


adrenal tumor 


universal normal control 


PROl 186 


colon tumor 


universal normal control 


PR01186 


lung tumor 


universal normal control 


PROl 186 


breast tumor 


universal normal control 
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Table 8 (conf) 





Molecule 


k overexpressed in: 




PR01186 


liver tumor 




PR01198 


colon tumor 




PR01198 


lung tumor 


5 


PR01159 


lung tumor 




PR01159 


breast tumor 




PR01159 


liver tumor 




PR01265 


colon tumor 




PR01265 


breast tumor 


10 


PRO1250 


colon tumor 




PRO1250 


lung tumor 




PRO1250 


breast tumor 




PR01475 


colon tumor 




PR01475 


breast tumor 


15 


PR01312 


colon tumor 




PR01312 


lung tumor 




PR01312 


breast tumor 




PRO1308 


colon tumor 




PRO1308 


lung tumor 


20 


PRO1308 


liver tumor 




PR01326 


colon tumor 




PROB25 


lung tumor 




PR01326 


breast tumor 




PR01192 


colon tumor 


25 


PROH92 


lung tumor 




PROH92 


breast tumor 




PR01246 


colon tumor 




PRO 1246 


lung tumor 




PR01246 


breast tumor 


30 


PR01246 


prostate tumor 




PR01356 


colon tumor 




PR01356 


lung tumor 




PR01356 


breast tumor 




PR01275 


lung tumor 


35 


PR01275 


breast tumor 




PR01274 


lung tumor 




PR01358 


colon tumor 




PR01358 


lung tumor 




PR01358 


prostate tumor 


40 


PR01286 


colon tumor 




PR01286 


lung tumor 




PR01286 


prostate tumor 




PR01286 


rectal tumor 




PR01294 


colon tumor 


45 


PR01294 


lung tumor 




PR01294 


breast tumor 




PR01294 


rectal tumor 




PR01273 


lung tumor 




PR01273 


rectal tumor 


50 


PR01279 


colon tumor 




PR01279 


lung tumor 




PR01195 


lung tumor 




PR01195 


breast tumor 




PR01271 


lung tumor 


55 


PR01271 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 fcont') 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Molecule 


is overexpressed in: 


as compared to: 


PR01271 


liver tumor 


universal normal control 


PR01338 


colon tumor 


universal normal control 


PR01338 


lung tumor 


universal normal control 


PR01338 


breast tumor 


universal normal control 


PR01343 


colon tumor 


universal normal control 


PR01343 


lung tumor 


universal normal control 


PR01343 


breast tumor 


universal normal control 


PR01343 


rectal tumor 


universal normal control 


PR01434 


lung tumor 


universal normal control 


PR01418 


lung tumor 


universal normal control 


PROM 18 


liver tumor 


universal normal control 


PR01387 


colon tumor 


universal normal control 


PR01387 


lung tumor 


universal normal control 


PR01387 


prostate tumor 


universal normal control 


PR01387 


recta] tumor 


universal normal control 


PR01384 


colon tumor 


universal normal control 


PR01384 


lung tumor 


universal normal control 


PR01565 


colon tumor 


universal normal control 


PR01565 


lung tumor 


universal normal control 


PR01565 


prostate tumor 


universal normal control 


PR01474 


colon tumor 


universal norma] control 


PR01474 


lung tumor 


universal normal control 

UUirvilJIU UVilllfll Willi V/4 


PR01474 


breast tumor 


universal normal control 


PR01474 


rectal tumor 


universal normal control 

Ulll ▼ iMU A.KKJ m. 1 Iffll Willi XJM. 


PR01917 


colon tumor 


universal normal control 


PR01917 


lung tumor 


universal normal control 

mil f VlOUl Uyl 1 1 ICl I Ia/IJUUI 


PR01917 


breast tumor 


universal normal control 


PR01787 


colon tumor 


universal normal control 


PR01787 


lung tumor 


universal normal control 


PR01787 


breast tumor 


universal normal control 


PR01556 


lung tumor 


universal normal control 


PR01556 


breast tumor 


universal normal control 


PR01561 


colon tumor 


universal normal control 


PR01561 


lung tumor 


universal normal control 


PR01561 


rectal tumor 


universal normal control 


PR01693 


colon tumor 


universal normal control 


PR01693 


lung tumor 


universal normal control 


PR01693 


breast tumor 


universal normal control 


PR01868 


lung tumor 


universal normal control 


PR01868 


breast tumor 


universal normal control 


PRO1890 


colon tumor 


universal normal control 


PRO1890 


lung tumor 


universal normal control 


PRO1890 


breast tumor 


universal normal control 


PRO1890 


prostate tumor 


universal normal control 


PR01887 


colon tumor 


universal normal control 


PR01887 


breast tumor 


universal normal control 


PR04353 


lung tumor 


universal normal control 


PR04353 


breast tumor 


universal normal control 


PRO1801 


colon tumor 


universal normal control 


PRO1801 


lung tumor 


universal normal control 


PR04357 


lung tumor 


universal normal control 


PR04357 


breast tumor 


universal normal control 


PRO4302 


colon tumor 


universal normal control 


PRO4302 


lung tumor 


universal normal control 
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Table 8 (conn 



Molecule 
PRO4302 
PRO4302 
PRO5990 
PRO5990 
PRO5990 



is overexpressed in: 



as compared to: 



5 



breast tumor 
prostate tumor 
colon tumor 
lung tumor 
breast tumor 



universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 



EXAMPLE 31 : Identification of Receptor/Ligand Interactions 

In this assay, various PRO polypeptides are tested for ability to bind to a panel of potential receptor or 

10 ligand molecules for the purpose of identifying receptor/ligand interactions. The identification of a ligand for 
a known receptor, a receptor for a known ligand or a novel receptor/ligand pair is useful for a variety of 
indications including, for example, targeting bioactive molecules (linked to the ligand or receptor) to a cell 
known to express the receptor or ligand, use of the receptor or ligand as a reagent to detect the presence of the 
ligand or receptor in a composition suspected of containing the same, wherein the composition may comprise 

15 cells suspected of expressing the ligand or receptor, modulating the growth of or another biological or 
immunological activity of a cell known to express or respond to the receptor or ligand, modulating the immune 
response of cells or toward cells that express the receptor or ligand, allowing the preparaion of agonists, 
antagonists and/or antibodies directed against the receptor or ligand which will modulate the growth of or a 
biological or immunological activity of a cell expressing the receptor or ligand, and various other indications 

20 which will be readily apparent to the ordinarily skilled artisan. 

The assay is performed as follows. A PRO polypeptide of the present invention suspected of being a 
ligand for a receptor is expressed as a fusion protein containing the Fc domain of human IgG (an 
immunoadhesin). Receptor-ligand binding is detected by allowing interaction of the immunoadhesin polypeptide 
with cells (e.g. Cos cells) expressing candidate PRO polypeptide receptors and visualization of bound 

25 immunoadhesin with fluorescent reagents directed toward the Fc fusion domain and examination by microscope. 
Cells expressing candidate receptors are produced by transient transfection, in parallel, of defined subsets of a 
library ofcDNA expression vectors encoding PRO polypeptides that may function as receptor molecules. Cells 
are then incubated for 1 hour in the presence of the PRO polypeptide immunoadhesin being tested for possible 
receptor binding. The cells are then washed and fixed with paraformaldehyde. The cells are then incubated with 

30 fluorescent conjugated antibody directed against the Fc portion of the PRO polypeptide immunoadhesin (e.g. 
FITC conjugated goat anti-human-Fc antibody). The cells are then washed again and examined by microscope. 
A positive interaction is judged by the presence of fluorescent labeling of cells transfected with cDNA encoding 
a particular PRO polypeptide receptor or pool of receptors and an absence of similar fluorescent labeling of 
similarly prepared cells that have been transfected with other cDNA or pools of cDNA. If a defined pool of 

35 cDNA expression vectors is judged to be positive for interaction with a PRO polypeptide immunoadhesin, the 
individual cDNA species that comprise the pool are tested individually (the pool is "broken down") to determine 
the specific cDNA that encodes a receptor able to interact with the PRO polypeptide immunoadhesin. 

In another embodiment of this assay, an epitope-tagged potential ligand PRO polypeptide (e.g. 8 
histidine "His" tag) is allowed to interact with a panel of potential receptor PRO polypeptide molecules that have 
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been expressed as fusions with the Fc domain of human IgG (immunoadhesins). Following a 1 hour 
co-incubation with the epitope tagged PRO polypeptide, the candidate receptors are each immunoprecipitated 
with protein A beads and the beads are washed. Potential ligand interaction is determined by western blot 
analysis of the immunoprecipitated complexes with antibody directed towards the epitope tag. An interaction 
is judged to occur if a band of the anticipated molecular weight of the epitope tagged protein is observed in the 
western blot analysis with a candidate receptor, but is not observed to occur with the other members of the panel 
of potential receptors. 

Using these assays, the following receptor/ligand interactions have been herein identified: 

(1) PRO1801 binds to PROl 1 14 and PR04978. 

(2) PRO100 binds to PROl 114. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
that are functionally equivalent are within the scope of mis invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents. Indeed, various modifications of the invention in addition 
to those shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within the scope of the appended claims. 
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Microorganlsm(s) or Other Biological 
Material (PCT Rule 13Ws) 
Prepared using 
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International Application No. 




0-3 


Applicants or agents file reference 


P3330R1 


1 

1-1 
1-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


98 
34 


1-3 
1-3-1 

1-3-2 

1-3-3 
1-3-4 


dentffl cation of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type culture LOAxection 
10801. University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 April 1998 (14.04.1998) 
ATCC 209771 


1-4 


Additional Indications 


NONE 


1-6 


Designated States for Which 
Indications are Made 


all desicmated States 


1-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


2 

2-1 
2-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


98 
35 


2-3 
2-3-1 

2-3-2 

2-3-3 
2-3-4 


Identification of Deposit 
Name or depositary insuunion 

Address of depositary institution 

Date of deposit 
Accession Number 


Kmaw4 Man immA fill f 11TP Collection 

Aniericcui ^YP^ uux t^m. v^v^^wv*. 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203654 


2-4 


Additional Indications 


NONE 


2-5 


Designated States for Which 
Indications are Made 


all designated States 


2-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


3 

3-1 
3-2 


The indications made below relate to 
the deposited mteroorganism(s) or 
other biological material referred to Ir 
the description on: 
page 

line 


i 

98 
36 
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3-3 

3-3-1 

3-3-2 

3-3-3 
3-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-127 


34 


Additional Indications 


NONE 


3-5 


Designated States for Which 
Indications are Made 


all designated States 


3-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


4 

4-1 

4-2 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other hloloalcal material wfarroH tn In 

the description on: 
page 

fine 


98 
37 


4-3 
4-3-1 

4-3-2 

**-o-o 
4-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209Uni ted States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-429 


4-4 


Additional Indications 


NONE 


4-5 


Designated States for Which 
Indications are Made 


all designated States 


4-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


5 

5-1 
5-2 


The indications made below relate to 
the deposited microorganJsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


98 

JO 


5-3 

5-3-1 

5-3-2 

5-3-3 
5-3-4 


Identification of Deposit 
Name of depositary institution 
Address of denositarv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-432 


54 


Additional Indications 


NONE 


5-6 


Designated States for Which 
Indications are Made 


all designated States 


5-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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A 
0 

6-1 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


98 


6-2 


line 




39 


6-3 

6-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


6-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


6-3-3 


Date of deposit 




10 December 1997 (10. 12 .1997) 




Accession Number 






(LA 


Additional Indications 


union? 


6-5 


Designated States for Which 
Indications are Made 


all designated States 


6-6 


Separate Furnishing of Indications 


NOME 




These indications will be submittec 
the International Bureau later 


I to 




7 

7-1 
f -I 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


QQ 


7-2 


Ine 




2 


7-3 

7-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


7-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


7-3-3 


Date of deposit 




12 January 1999 (12.01.1999) 


7-34 


Accession Number 






7-4 


Additional Indications 


NONE 


7-5 


Designated States for Which 
Indications are Made 


all designated States 


7-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NOME 


a 
O 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 






the description on: 






8-1 


page 




99 


8-2 


line 




3 


8-3 

8-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


8-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


M-3 


Date of deposit 




27 July 1999 (27.07.1999) 


8-34 


Accession Number 




ATCC PTA-430 


8-4 


Additional Indications 


NONE 


8-5 


Designated States for Which 
Indications are Made 


all designated States 
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8-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


9 

9-1 


The indications made below relate to 

HiA fionAftftari micmAmaniemfet nr 
uw uopuaiiuu hiivi 0urgani9Mi|9f or 

other biological material referred to in 

the description on: 

page 


99 




tine 


4 


9-3 


Identification of Deposit 




9-3-1 
9-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110~2209United States of 
America 


9-33 
9^34 


Date of deposit 
Accession Number 


08 June 1999 (08.06.1999) 
ATCC PTA-203 


9-4 


Additional Indications 


NONE 


9-5 


Designated States for Which 
Indications are Made 


all designated States 


9-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


10 


The indications made below relate to 
the deposited microorganism's) or 
other biological material referred to in 
the description on: 
page 


99 




fine 


5 


10-3 

10-3-1 

10^2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


10-3-3 
10-3-4 


Date of deposit 
Accession Number 


01 July 1998 (01.07.1998) 
ATCC 203040 


10-4 


Additional Indications 


NONE 


iO-S 


uesjgnaiea oiaies ror wnicn 
nuicauons are maae 


all designated States 


10-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


11 


The indications made below relate to 
the deposited microoraanismfs) or 
other biological material referred to In 
the description on: 




11-1 


page 




11-2 


line 


6 


11-3 


Identification of Deposit 




11-3-1 
11-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


11-3-3 
11^34 


Date of deposit 
Accession Number 


31 August 1999 (31.08.1999) 
ATCC PTA-611 
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11-4 


Artrlitinnal Inrii rations 




11-5 


Designated States for Which 
Indications are Made 


all designated States 


11-$ 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


12 

*12-1 
12-2 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


7 


12-3 
12-3-1 

12-3-2 

12-3-3 
12-34 


dentification of Deposit 
Name of depositary institution 

Arlrtrwrai of ripoosttafv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
1 no.ni Tiniversitv Blvd.. . Manassas . 
Virginia 20110-2209United States of 
America 

21 January 1998 (21-01.1998) 
ATCC 209593 


12-4 


Additional Indications 


NONE 


12-6 


Designated States for Which 
Indications are Made 


all designated States 


12-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


13 

13-1 
13-2 


The Indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 


99 
8 


13-3 
13-3-1 

13-3-2 

1 3-« 
13-34 


Identification of Deposit 
Name of depositary institution 

Address of deoositarv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203649 


13-4 


Additional Indications 


NONE 


13-5 


Designated States for Which 
Indications are Made 


all designated States 


13-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


14 

14-1 
14-2 


The Indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 


99 
9 
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14-3 


Identification of Deposit 




14-3-1 


Name of depositary institution 


American Type Culture Collection 


14-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
America 


14-3-3 
14-3-4 


Date of deposit 
Accession Number 


12 January 1999 (12.01.1999) 
ATCC 203574 


14-4 


Additional Indications 


NOME 


14-5 


noeSnnafaH Qtra+no fnr lA/KI^U 

uvsignaieci ouiies ror wnicn 
inuicauons are macro 


all designated States 


14-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


15 


The indications made below relate to 
mo aeposrcea microorgamsm(s) or 
other biological material referred to in 
the description on: 
page 


99 




Una 

line 


10 


15-3 


Identification of Deposit 




15-3-1 
15-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virgxnia 20110-2209United States of 
America 


15-3-3 
15^3-4 


Date of deposit 
Accession Number 


25 May 1999 (25.05.1999) 
ATCC PTA-129 


1S4 


Additional Indications 


NONE 


4 c e 
lO-O 


uesignateo states for wnicn 
naicatfons are Made 


all designated States 


15-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


16 

16-1 


The indications made below relate to 

the denAsitari mlrmnmanicm/cl nr 

other biological material referred to In 

the description on: 

oaae 


99 


16-2 


line 


11 


16-3 


identification of Deposit 




16-3-1 
16-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Viroinia 20110-2209United States of 
America 


1G-3-3 
16-3^ 


Date of deposit 
Accession Number 


27 May 1998 (27.05.1998) 
ATCC 209905 


16-4 


Additional indications 


NONE 


16-5 


Designated States for Which 
Indications are Made 


all designated States 


16-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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17 

1 


'he indications made below relate to 
he deposited microorganlsm(s) or 
other biological material referred to in 

i4m HoarrinHon on* 




17-1 


page 


99 


17-2 


ine 


12 


17-3 

17-3-1 


dentification of Deposit 
Name of depositary institution 


American Type Culture Collection 


17^3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


17-3-3 


Date of deposit 


i2 January 1999 (12.01.1999) 


17-3-4 


Accession Number 


ATCC 203585 


17-4 


Additional Indications 


NONE 


17-5 


Designated States for Which 


all designated States 


17-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


18 

18-1 


' 'he Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
oaoe 


99 


18-2 


line 


13 


18-3 
18-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


18-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


18-3-3 


Date of deposit 


09 February 1999 (09.02.1999) 


18-3-4 


Accession Number 


ATCC 203665 


1*4 


Additional Indications 


NONE 


18-5 


Designated States for Which 
Indications are Made 


all designated States 


18-6 


Separate Furnishing of Indications 

These indications wiB be submitted to 
the International Bureau later 


NONE 


10 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the dafteriotion on! 




19-1 


page 


99 


19-2 


line 


14 


19-3 
19-3-1 


I qg null can on or ueposu 
Name of depositary institution 


American Type Culture Collection 


19-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


19-3-3 


Date of deposit 


27 July 1999 (27.07.1999) 


19-3-4 


Accession Number 


ATCC PTA-427 


19-4 


Additional Indications 


NONE 


19-5 


Designated States for Which 
Indications are Made 


all designated States 
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19-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


20 

20-1 
20-2 


The indications made below relate to 
the deposited rnicroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
15 


20-3 
20-3-1 

20-3-2 

20-3-3 
20-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-615 


20-4 


Additional Indications 


NONE 


20-5 


Designated States for Which 
Indications are Made 


all designated States 


20-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


21 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 




21-1 
21-2 


99 
16 


21-3 

21-3-1 

21-3-2 

21-3-3 
21-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203582 


21-4 


Additional Indications 


NONE 


21-6 


Designated States for Which 
Indications are Made 


all designated States 


21-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


22 

22-1 
22-2 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 


99 
17 


22-3 
22-3-1 

22-3-2 

22-3-3 
22-^4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 March 1999 (09.03.1999) 
ATCC 203838 
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22-4 




UftMT? 


22-5 


Designated States for Which 
ndlcatjons are Made 


all designated States 


22-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


23 

23-1 
23-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


A A 

18 


23-3 
23-3-1 

23-3-2 

23-3-3 
23-3-4 


dentification of Deposit 
Name of depositary institution 

MOOreSS Of vopw&iuii j mrhiimuum 

Date of deposit 
Accession Number 


American Type Culture Collection 

lAQftl Tlnivorqitv Blvd.. McinaSS3.S . 

Virginia 20110-2209United States of 
America 

27 July 1999 (27 •07,1999) 
ATCC PTA-428 


2*4 


Additional Indications 


NONE 


23-5 


Designated States for Which 
Indications are Made 


all designated States 


23-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


24 

24-1 
24-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

fine 


99 
19 


24-3 
24-3-1 

24-3-2 

24-3-3 
24-34 


Identification of Deposit 
Name of depositary institution 

Address of deoosftarv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
i o ft oi nniversitv Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 March 1999 (09. 03.1999) 
ATCC 203836 


24-4 


Additional Indications 


NONE 


24-5 


Designated States for Which 
Indications are Made 


all designated States 


24-6 


Separate Furnishing of Indications 

These indications wiH be submitted to 
the International Bureau later 


NONE 


25 

25-1 
25-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 

20 
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25-3 


Identification of Deposit 




25-3-1 


Name of depositary institution 


American Type Culture Collection 


25-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Vxrgxnia 20110-2209United States of 
America 


25-3-3 


Date of deposit 


08 June 1999 (08.06.1999) 


25-3-4 


Accession Number 


ATCC PTA-205 


254 


Additional Indications 


HONE 


25-5 


Designated States for Which 
Indications are Made 


all designated States 


25-6 


uopaiam rumisning ot inuicauons 

These indications wilt be submitted to 
the International Bureau later 


NONE 


26 
26-1 


The Indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 
page 


99 


26-2 


line 


21 


26-3 


Identification of Deposit 




26-3-1 


Name of depositary institution 


American Type Culture Collection 


26-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


26-3-3 
26-3-* 


Date of deposit 
Accession Number 


27 July 1999 (27.07.1999) 
ATCC PTA-431 


26-4 


Additional Indications 


NONE 


26-5 


Designated States for Which 
Indications are Made 


all designated States 


26-6 


9V|Muciu9 » Miiiisning 01 inaicauons 

These indications will be submitted to 
the International Bureau later 


NONE 


27 

27-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological materia] referred to in 
the description on: 
page 


99 




line 


22 


27-3 
27^3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


27-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zuiiu-zzuyunitea stdtes or 
America 


27-3-3 
27-34 


Date of deposit 
Accession Number 


09 February 1999 (09.02.1999) 
ATCC 203659 


27-4 


Additional Indications 


NONE 


27-5 


Designated States for Which 
Indications are Made 


all designated States 


27-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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28 

1 

2&-1 
28-2 


Pie indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
23 


28-3 
28-3-1 

28-3-2 

28-3-3 
28-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 

4 nom rr««4wAve4ftf Rlwl Manassas. 
IUDvX UZllV6rSluy DXVU . f raAiiaooao, 

Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203584 


28-4 


Additional Indications 


NONE 


28-5 


Designated States for Which 
ndications are Made m 


all designated States 


28-6 


Separate Furnishing of Indications 

These indications wil be submitted to 
the International Bureau later 


NONE 


29 

29-1 
29-2 


The Indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


99 
24 


2*3 
29-3-1 

29-3-2 

29-3-3 
29-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Biva. , Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25. 05,1999) 
ATCC PTA-126 


2*4 


Additional Indications 


NONE 


29-5 


Designated States for Which 
Indications are Made 


all designated States 


29-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


30 

30-1 
30-2 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

tine 


25 


30-3 
30-3-1 

30-3-2 

30-3-3 
30-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-128 


3*4 


Additional Indications 


NONE 


305 


Designated States for Which 
Indications are Made 


all designated States 
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30-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




31 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




31-1 


page 


99 


31-2 


line 


26 


31^3 


Identification of Deposit 




31-3-1 


Name of depositary institution 


American Type Culture Collection 


31-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


31-3-3 
31-3-4 


Date of deposit 
Accession Number 


09 February 1999 (09.02.1999) 
ATCC 203664 


31-4 


Additional Indications 


NONE 


31-5 


Designated States for Which 
Indications are Made 


all designated States 


31-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


32 

32-1 


The indications made below relate to 
the deposited mfcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


32-2 


fine 


27 


32-3 


Identification of Deposit 




32-3-1 


Name of depositary institution 


American Type Culture Collection 


32-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


32-3-3 
32-3-4 


Date of deposit 
Accession Number 


12 January 1999 (12.01.1999) 
ATCC 203578 


32-4 


Additional Indications 


NONE 


32-6 


Designated States for Which 
Indications are Made 


all designated States 


32-6 


Seoarate Fumtshlna of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


33 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


33-2 


line 


28 


33-3 


Identification of Deposit 




33-3-1 


Name of depositary institution 


American Type Culture Collection 


33-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


33-3-3 


Date of deposit 


22 December 1998 (22.12.1998) 


33-3-4 


Accession Number 


ATCC 203554 
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"554 I Additional Indications 

155 — Designated States for wwcn 

| Indications are Made 

■555 Separate Furnishing of Indications 
These indications will be submitted to 
the International Bureau later 



[none 

all designated States 



34 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



34-1 

34-2 I line 

I identification of Deposit 
34-3-1 I Name of depositary institution 

34.3-2 [Address of depositary institution 



34-3-3 J Date of deposit 
34-3-4 I Accession Number 



99 
29 

American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03-1999) 

ATCC 203850 , 



-3J4 I Additional Indications 



Tnone 



34-5 



I Designated States forwmcn 
I Indications are Made 



all designated States 



■34^5 I Separate Furnishing of Indications 
These indications will be submitted to 
[the International Bureau later 



Tnone 



35 



35-1 
35-2 



The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to In 
the description on: 
page 



I line 



99 
30 



"355 I Identification of Deposit 
35-3-1 Name of depositary institution 
35-3-2 I Address of depositary institution 



35-3-3 I Date of deposit 
35-3-4 I Accession Number 
153 Additional indications 



American Type Culture Collectxon 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
I America 

11 May 1999 (11.05.1999) 

ATCC PTA-45 . 



I NONE 



35I 1 Designated States for wwcn 

I Indications are Made __ 

"555 — I Separate Furnishing of indications 



all designated States 



I NONE 



I These indications will be submitted to 
I the International Bureau I"" 



"[the indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
36-1 [page 
36-2 



99 
31 
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36-3 


Identification of Deposit 




36-3-1 


Name of depositary institution 


American Type Culture Collection 


36-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
viryinia zuiiu-z^uyunitea ocates ox 
America 


36-3-3 


Date of deposit 


22 December 1998 (22.12.1998) 


36-3-4 


Accession Number 


ATCC 203545 


36-4 


Additional Indications 


NONE 


36-5 


Designated States for Which 
Indications are Made 


all designated States 


36-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NUfiiS 


37 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




37-1 


page 


99 


37-2 


line 


32 


37-3 


Identification of Deposit 




37-3-1 


Name of depositary institution 


American Type Culture Collection 


37-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


37-3-3 


Date of deposit 


22 December 1998 (22.12.1998) 


37-34 


Accession Number 


ATCC 203544 


37-4 


Additional Indications 


NONE 


37-5 


Designated States for Which 
Indications are Made 


all designated States 


37-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




38 


The indications made below relate to 
me ueposrcea mtcroorganism\s/ or 
other biological material referred to In 
the description on: 
page 


99 




line 
line 


33 


38-3 


Identification of Deposit 




36-3-1 


Name of depositary institution 


American Type Culture Collection 


38-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Viroinia 20110— 220 QUni-horf Qfafoq n-F 
America 


36-3-3 
36-3-4 


Date of deposit 
Accession Number 


15 June 1999 (15.06.1999) 
ATCC PTA-234 


38-4 


Additional Indications 


NONE 


38-5 


Designated States for Which 
Indications are Made 


all designated States 


38-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 



149 



WO 01/40466 



PCT/US00/32678 



Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



39 

1 

< 

39-1 


The Indications made below relate to 
the deposited microorganlsm(s) or 
rther biological material referred to in 
the description on: 
page 


99 


39-2 


ine 




34 


39-3 
39-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


39-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 


39-3-3 


Date of deposit 




America 

16 March 1999 (16.03.1999) 


39-3-4 


Accession Number 




ATCC 203848 


39-4 


Additional Indications 


NONE 


39-5 


Designated States for Which 
indications are Made 


all designated States 


39-6 


Separate Furnishing of Indications 

These indications wiH be submitted to 
the International Bureau later 


NONE 


40 
40-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


99 


40-2 


line 






40-3 
40-3-1 


Identification of Deposit 
Name of depositary institution 




— TvrrsA rsi 1 4"iir>£* Collection 

ftfflftf lean xype UUlviuts v#w«k^«w 




Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


40-3-3 


Date of deposit 




22 December 1998 (22.12.1998) 


40-3-4 


Accession Number 




ATCC 203555 


40-4 


Additional Indications 


NONE 


40-5 


Designated States for Which 
Indications are Made 


all designated States 


40-6 


Separate Furnishing of Indications 


NONE 




These indications will be submitte 
the International Bureau later 


sdto 




41-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


99 


41-2 


line 




36 


41-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


41-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


41-3-3 


Date of deposit 




20 April 1999 (20.04.1999) 


41-3-4 


Accession Number 




ATCC 203949 


41-4 


Additional Indications 


NONE 


41-6 


Designated States for Which 
Indications are Made 


all designated States 
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41-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




42 


The indications made below relate to 

thn ri on/>dfnff Rilrmnmanlemfal Ar 
uiu uopwoiieu iiiiuiuuiydiiiorn|S| or 

other biological material referred to in 
the description on: 




A7 1 
Ht- 1 


page . 


99 




line 


37 


42-3 


Identification of Deposit 




42^3-1 


Name of depositary institution 


American Type Culture Collection 


42-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2 0110-22 09United States of 
America 


42-3-3 
42-3-4 


Date of deposit 
Accession Number 


15 December 1998 (15.12.1998) 
ATCC 203539 


42-4 


Additional Indications 


NONE 


42-6 


Designated States for Which 
Indications are Made 


all designated States 


42-6 


Sena rate Fumishlno of Indications* 

These indications will be submitted to 
the International Bureau later 


NONE 


43 
43-1 


The Indications made below relate to 
the deposited mlcroorgantem(s) or 
other biological material referred to in 
the description on: 
page 


99 


43-2 


line 


38 


43-3 


Identification of Deposit 




43-3-1 


Name of depositary institution 


American Type Culture Collection 


43-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


43-3-3 
43-3-4 


Date of deposit 
Accession Number 


23 March 1999 (23.03.1999) 
ATCC 203871 


43-4 


Additional Indications 


NONE 




uesignatea o rates for wnicn 
inui canons are maae 


all designated States 


43-6 


Separate Furnishing of Indications 


UAHV 




These indications will be submitted to 
the International Bureau later 




44 

44-1 


The indications made below relate to 

the (tenoftftarl mirmAnnanlcm/cl nr 

other biological materia! referred to in 

the description on: 

page 


AQ 


44-2 


fine 


39 


44-3 


dentifl cation of Deposit 




44-3-1 


Name of depositary institution 


American Type Culture Collection 


44-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


44-3-3 
44-34 


Date of deposit 
Accession Number 


23 March 1999 (23.03.1999) 
ATCC 203862 
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44-4 


Additional Indications ] 


NONE 


44-5 


Designated States for Which 
ndications are Made 


all designated States 


44-6 


Separate Furnishing of Indications ] 

These indications will be submitted to 
the International Bureau later 


NONE 


45 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
tne oescnpuon on. 
page 

line 




45-1 
4M 


99 
AO 


45-3 
45-3-1 

45-3-2 

45-3-3 
45-3-4 


dentification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-510 




Additional Indications 


NONE 


45-5 


Designated States for Which 
ndications are Made 


all designated States 


45-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


46 

46-1 
46-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the oescnpuon on. 
page 

fine 


99 
41 


46-3 
46-3-1 

46-3-2 

46-3-3 
46-M 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. ; Manassas, 
Virginia 20110-22 09Uni ted States of 
America 

20 January 1999 (20.01.1999) 
ATCC 203603 


464 


Additional Indications 


NONE 


46-5 


Designated States for Which 
indications are Made 


all designated States 


46-6 


Separate Furnishing of Indications 

These indications wiH be submitted to 
the International Bureau later 


NONE 


47 

47-1 
47-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
42 
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47-3 


Identification of Deposit 




47-3-1 
47-3-2 


Name of depositary Institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110*220 9Uni tea States or 
America 


47-W 
47-W 


Date of deposit 
Accession Number 


02 March 1999 (02.03.1999) 
ATCC 203813 


47-4 


Additional Indications 


NONE 




Designated states for Which 
Indications are Made 


all designated States 


47-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


46 
48-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 


99 


48-2 


line 


43 


48-3 


Identification of Deposit 




48-3-1 
48-3-2 


Name of depositary institution 
Address of depositary institution 


American Tvne Culture fnl lorif irtn 

10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


48-W 
48-3-4 


Date of deposit 
Accession Number 


02 March 1999 (02.03.1999) 
ATCC 203812 


48-4 


Additional Indications 


NONE 


48-5 


Designated States for Which 
indications are Made 


all designated States 


48-6 


Separate Furnishing of Indications 


NONE 




These indications will be submitted to 
the International Bureau later 




49 


The indications made below relate to 
Die deposited microorganism (s) or 
other biological material referred to in 
the description on: 






page \ 


99 


49-2 


lino 

111 It? 


44 


49-3 
49-3-1 

49-3-2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Vircrinia 20110-2209Unifced st^a+-««* <-*«F 
America 


49-3-3 
49-3^ 


Date of deposit 
Accession Number 


29 October 1998 (29.10.1998) 
ATCC 203391 


49-4 


Additional Indications 


NONE 


49-5 


Designated States for Which 
Indications are Made 


all designated States 


49-6 

1 


Separate Furnishing of Indications 

These indications wil be submitted to 
the International Bureau later 


NONE 
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50 

50-1 
50-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
45 


50-3 
50-3-1 

50-3-2 

50-3-3 
50-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203965 


504 


Additional Indications 


NONE 


50-5 


Designated States for Which 
Indications are Made 


all designated States 


50-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


51 

51-1 
51-2 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on. 
page 

line 


99 
46 


51-3 
51-3-1 

51-3-2 

51-3-3 
51-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203816 


51-4 


Additional Indications 


NONE 


51-5 


Designated States for Which 
indications are Made 


all designated States 


51-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


52 

52-1 
52-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

tine 


99 
47 


52-3-1 
52-3-2 

52-3-3 
52-3-4 


IrtanHfi cation of DeOOSlt 

Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203814 


52-4 


Additional Indications 


NONE 


52-5 


Designated States for Which 
Indications are Made _ 


all designated States 
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52-6 



53 



53-1 
53-2 



Separata Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



The indications made below rotate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



NONE 



99 
48 



53-3 
53-3-1 

53-3-2 



53-3-3 
53-3-4 



Identification of Deposit 
Name of depositary institution ' 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203810 



53-4 



Additional Indications 



NONE 



53-5 



Designated States for Which 
Indications are Made 



all designated States 



53-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



54 



54-1 
54-2 



54-3 
54-3-1 

54-3-2 



54-3-3 
54-3-4 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 



line 



99 
49 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 Kay 1999 (04.05.1999) 
ATCC PTA-22 



54-4 



Additional Indications 



NONE 



54-5 



Designated States for Which 
Indications a: 



all designated States 



54-6 



Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 



55 



55-1 
55-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

Dne 



99 
50 



55-3 
55-3-1 

55-3-2 



55-3-3 
55-3-4 



dentiflcation of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203580 



155 



WO 01/40466 


PCT/US00/32678 


PCT 


P3330R1 

Original (for SUBMISSION) - printed on 01 .12.2000 02:57:35 PM 


55-4 i 




tlAVTV 

NONE 


55-5 


designated States for Which j 
ndications are Made 


all designated States 


55-5 

1 


Separate Furnishing of Indications j 

rhese indications will be submitted to 
the International Bureau later 


KONE 


56 j 

56-1 
56-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


99 
53 


66-3 
56-3-1 

56-3-2 

56-3-3 
56-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 

i aaai r~r_ ^ 0 a 4~«r TXl vri Manassas * 
lUoUl umversivjf ox v*-i . 9 s»«*«* / 

Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203889 


664 


Additional Indications 


NONE 


56-5 


Designated States for Which 
indications are Made 


all designated States 


56-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


57 

57-1 
57-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
52 


57-3 
57^1 

57-3-2 

57-W 
57-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary insuiunon 

Date of deposit 
Accession Number 


American Type Culture Collection 
1 aoai TTn 4 vorsitv Blvd. - Manassas , 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203964 


57-4 


Additional Indications 


NONE 


57-6 


Designated States for Which 
Indications are Made 


all designated States 


57-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


58 

58-1 
58-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to ir 

the description on: 

page 

line 


99 

53 
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58-3 


Identification of Deposit 




58-3-1 
58-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


58-3-3 


Date of deposit 


22 December 1998 (22.12.1998) 


58-3-4 


Accession Number 


ATCC 203548 


58-4 


Additional indications 


NONE 


58-5 


Designated States for Which 
Indications are Made 


all designated States 


oo-o 


oeparate rurnisning of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


59 
59-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


59-2 


fine 


54 


59-3 


Identification of Deposit 




5S-3-1 


Name of depositary institution 


nDencau xype LuibUie collection 


59-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


59-3-3 
59-3-4 


Date of deposit 
Accession Number 


02 March 1999 (02.03.1999) 
ATCC 203817 


59-4 


Additional Indications 


NONE 


59-5 


Designated States for Which 
Indications are Made 


all designated States 


OS*-© 


separate rurnisning or indications 


NONE 




These indications will be submitted to 
the International Bureau rater 




60 

60-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


60-2 


line 


55 


60-3 


Identification of Deposit 




60-3-1 


Name of depositary institution 


American Type Culture Collection 


603-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20iio-2209United States of 
America 


60-3-3 
6<XM 


Date of deposit 
Accession Number 


15 June 1999 (15.06.1999) 
ATCC PTA-235 


604 


Additional Indications 


NONE 


60-5 


Designated States for Which 
Indications are Made 


all designated States 


60-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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61 

61-1 
61-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
frh« rtoscriotion on: 
page 

line 


100 
2 


61-3 
61-3-1 

61-3-2 

61-3-3 
61-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203968 


61-4 


Additional Indications 


NONE 


61-5 


Designated States for Which 
Indications are Made 


all designated States 


61-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


62 

62-1 
62-2 


The Indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
oaoe 

line 


100 
3 


62-3 

62-3-1 

62-3-2 

62-3-3 
62-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas,. 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203894 


62-4 


Additional Indications 


NONE 


62-5 


Designated States for Which 
Indications are Made 


all designated States 


62-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


63 

63-1 
63-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


100 
4 


63-3-1 
63-3-2 

63-3-3 
63-34 


Name of depositary Institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203893 


634 


Additional Indications 


NONE 


63-5 


Designated States for Which 
1 Indications are Made 


all designated States 
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63-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




64 

64-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


64-2 


line 


5 


64-3 


Identification of Deposit 




64-3-1 


Name of depositary institution 


American Type Culture Collection 


64-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


64-3-3 


Date of deposit 


02 March 1999 (02.03.1999) 


64-3-4 


Accession Number 


ATCC 203811 


644 


Additional Indications 


NONE 


64-5 


Designated States for Which 
Indications are Made 


all designated States 


BAQ. 

04-O 


separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


65 

65-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other bioloalcal material referred to In 
the description on: 
page 


100 


65-2 


line 


6 


65-3 


Identification of Deposit 




65-3-1 


Name of depositary institution 


American Type Culture Collection 


65-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


65-3-3 


Date of deposit 


23 March 1999 (23.03.1999) 


65-3-4 


Accession Number 


ATCC 203867 


65-4 


Additional Indications 


NONE 


65-5 


Designated States for Which 
Indications are Made 


all designated States 


65-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NUMJS 


66 

DO- 1 


The indications made below relate to 
me deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


100 


66-2 


line 


7 


66-3 


Identification of Deposit 




66-3-1 


Name of depositary institution 


American Type Culture Collection 


66-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


66-3-3 
66-M 


Date of deposit 
Accession Number 


27 April 1999 (27.04.1999) 
ATCC 203963 
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"665 I Additional indications 



[NONE 



66=5 — Designated states for Which 

Indications are Made 
"66=6 [Separate Furnishing 

(These indications will be submitted to 
I the International Bureau later 



all designated States 



67 



(The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
67-1 page 100 
67-2 lline |8 
673" 



67-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 
{Additional Indications 



[American Type Culture Collection 
10801 University Blvd., Manassas, 
jvirginia 20110-2209United States of 
| America 

02 March 1999 (02.03.1999) 
IaTCC 203815 _ 



Tnone 



I Designated States for wnicn 

Indications are Made 

I Separate Furnishing of Indications 

These indications win be submitted to 

[the International Bureau later 

I The indications made below relate to 
I the deposited microorganlsm(s) or 
I other biological material referred to In 
(the description on: 

page 100 
One 1 9 



all designated States 



6M Identification of Deposit 
68-3-1 Name of depository institution 
68-3-2 Address of depository institution 



68-3-3 Date of deposit 
68-34 Accession Number 
*68^4 Additional Indications 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 

ATCC 203890 , 

NONE 



68-5 



j Designated States for Which 
1 Indications are Made 



all designated States 



Tnone 



6p [Separate Furnishing of Indications 
These indications will be submitted to 
the International Bureau later 

"69 1 The indications made below relate to 

the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
69-1 I page 100 
69-2 lllne Il0 
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69-3 


Identification of Deposit 




69-3-1 


Name of depositary institution 


American Type Culture Collection 


69-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


69-3-3 


Date of deposit 


25 May 1999 (25.05.1999) 


69-3-4 


Accession Number 


ATCC PTA-130 


694 


Additional Indications 


NONE 


69-5 


Designated States for Which 
Indications are Made 


all designated States 


69-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


70 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




70-1 


page 


100 


70-2 


line 


11 


70-3 


Identification of Dnnoait 




70-3-1 


Name of depositary institution 


American Type Culture Collection 


70-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


70-3-3 
703-4 


Date of deposit 
Accession Number 


27 April 1999 (27.04.1999) 
ATCC 203970 


70-4 


Additional Indications 


NONE 


70-5 


Designated States for Which 
Indications are Made 


all designated States 


70-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


71 


The indications made below relate to 
the deposited microorganism(s) or 
other bfoloalcal material referred to in 
the description on: 




71-1 


page 


100 


71-2 


line 


12 


71-3 
71-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


71-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virgxnxa 20110-2209United States of 
America 


71-3-3 


Date of deposit 


16 March 1999 (16.03.1999) 


71-34 


Accession Number 


ATCC 203845 


714 


Additional Indications 


NONE 


71-S 


Designated States for Which 
Indications are Made 


all designated States 


71-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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72 T 

tl 

0 

tl 

72-1 P 
72-2 li 


tie indications made below relate to 
tie deposited mtcroorganism(s) or 
ther biological material referred to In 
he description on: 

age * 
ne J ■ 


LOO 
1 3 


72-3 1 
72-3-1 ^ 

72-3-2 / 

72-3-3 I 
72-3-4 i 


dentification of Deposit j 
lame of depositary institution h 
Address of depositary institution 

li 

Date of deposit 1 
\ccession Number | 


American Type Culture Collection 
10801 University Blvd., Manassas r 
Virginia 20110~2209United States of 
America 

23 March 1999 (23.03.1999) 

ATCC 203861 - 


72-4 i 
72-5 


Additional Indications 

Designated States for Whicn 
ndications are Made 1 


NONE 

all designated States 


72-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later J 


NONE 


73 

73-1 
73-2 


The indications made below relate to 

the deposited m1croorganism(s) or 

other biological material referred to In 

the description on: 

page 

line 


100 

1 A 


73-3 
734-1 

73-3-2 

73-3-3 
73-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203844 


73-* 

73-5 


Additional Indications 

Designated States for Which 
Indications are Made 


NONE 

all designated States 


73-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


74 

74-1 
74-2 


The indications made below relate to 

the deposited microorganlsm(s) or 

other biological material referred to ir 

the description on: 

page 

fine 


it 

100 
15 


74-3 
74-3-1 

744-2 

74-3-3 
74-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-513 


74-4 
74-5 


Additional Indications 

Designated States for Which 
Indications are Made 


NONE 

[all designated States 
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74-6 


Separate Furnishing of indications 

These indications win be submitted to 
the International Bureau later 


NvlNJS 


75 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




75-1 


page 


100 


75-2 


line 


16 


75-3 


Identification of Deposit 




75-3-1 


Name of depositary institution 


American Type Culture Collection 


75-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209Uni ted States of 
America 


75-3-3 
75-34 


Date of deposit 
Accession Number 


09 February 1999 (09.02.1999) 
ATCC 203663 


75-4 


Additional Indications 


NONE 


75-5 


Designated States for Which 
Indications are Made 


all designated States 


/D-O 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


76 
76-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


100 


76-2 


line 


17 


76-3 


Identification of Deposit 




76-3-1 


Name of depositary institution 


American Type Culture Collection 


76-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


76-3-3 
76-3-4 


Date of deposit 
Accession Number 


16 March 1999 (16.03.1999) 
ATCC 203851 


76-4 


Additional Indications 


NONE 


76-5 


Designated States for Which 
Indications are Made 


all designated States 


76-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


77 


Trie indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




77-1 


page 


100 


77-2 


line 


18 


77-3 


Identification of Deposit 




77-3-1 


Name of depositary institution 


American Type Culture Collection 


77-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


77-3-3 
77-34 


Date of deposit 
Accession Number 


20 April 1999 (20.04.1999) 
ATCC 203950 
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77-4 i 


Additional Indications ] 


NONE 


77-5 


Designated States for Which 
ndlcations are Made 


all designated States 


77-6 


Separate Furnishing of Indications ] 

These indications will be submitted to' 
the International Bureau later 


NONE 


78 

7A-1 

78-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 

page 

line 


100 
1Q 


78-3 
78-3-1 

78-3-2 

78-3-3 
78-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203895 


78-4 


Additional inaications 




78-5 


Designated States for Which 
Indications are Made 


all designated States 


78-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


78 

#57-1 

79-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


1 00 
20 


79-3 
79-3-1 

79-3-2 

79-3-3 
79-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-134 


79-4 


Additional Indications 


NONE 


79-5 


Designated States for Which 
Indications are Made 


all designated States 


79-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


80 

80-1 
80-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to lr 
the description on: 
page 

fine 


100 

21 
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80-3 


Identification of Deposit 




80-3-1 


Name of depositary institution 


American Type Culture Collection 


80-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


80-3-3 


Date of deposit 


16 March 1999 (16 . 03. 1999) 


80-3-4 


Accession Number 


ATCC 203852 


80-4 


Additional Indications 


NONE 


80-5 


Designated States for Which 
Indications are Made 


all designated States 


on it 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


81 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 




81-1 


page 


100 


81-2 


line 


22 


81-3 


Identification of Deoosit 




81-3-1 


Name of depositary institution 


American Type Culture Collection 


81-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


81-3-3 
81-3-4 


Date of deposit 
Accession Number 


22 June 1999 (22.06.1999) 
ATCC PTA-258 


81-4 


Additional Indications 


NONE 


81-5 


Designated States for Which 
indications are Made 


all designated States 


04 e 
O l-O 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


82 

82-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


100 


82-2 


line 


23 


82-3 


Identification of Deposit 




82-3-1 


Name of depositary institution 


American Type Culture Collection 


82-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


82-3-3 


Date of deposit 


22 June 1999 (22.06.1999) 


82-34 


Accession Number 


ATCC PTA-259 


824 


Additional Indications 


NONE 


82-5 


Designated States for Which 
Indications are Made 


all designated States 


82-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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83 

83-1 
83-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

tine 


iUU 

24 


83-3 

83^3 
83-3-4 


Identification of Deposit 
Name of depositary institution 

Address of deoosttarv institution 

Date of deposit 
Accession Number 


American Typo Culture Collection 
10801 Universitv Blvd. # Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203866 


83-4 


Additional Indications 


NONE 


83-6 


Designated States for Which 
Indications are Made 


all designated States 


83-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


84 

84-1 
84-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


100 
25 


84-3 

84-3-1 

84-3-2 

84-3-3 
84-3-4 


Identification of Deposit 
Name of depositary institution 

Arlrlra«« ftf rlAiwdtarv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
1 nam rrn*i vorcitv Bivd Manassas— 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203853 


844 


Additional indications 


NONE 


84-8 


Designated States for Which 
Indications are Made 


all designated States 


84-6 


Separata Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


85 

85-1 
85-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 

page 
line 


1 no 
26 


85-3 

OCO 4 

03""«J~ 1 

85-3-3 
85-3^» 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203892 


854 


Additional Indications 


NONE 


85-5 


Designated States for Which 


all designated States 
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85-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


86 

oc 1 
OO-l 


The indications made below relate to 
ine ae post tea microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 


100 




line 


27 


86-3 


Identification of Deposit 




86-3-1 
86-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


86-3-3 
86-3-4 


Date of deposit 
Accession Number 


16 March 1999 (16.03.1999) 
ATCC 203847 


86-4 


Additional Indications 


NONE 


86-5 


Designated States for Which 
Indications are Made 


all designated States 


86-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


87 

87-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


87-2 


line 


28 


87-3 
87-3-1 

87-3-2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 






Vxrginxa 20110-2209Unxted States of 
America 


87-3-3 
87-3-4 


Date of deposit 
Accession Number 


04 May 1999 (04.05.1999) 
ATCC PTA-21 


87-4 


Additional Indications 


NONE 


87-5 


Designated States for Which 
Indications are Made 


all designated States 


87-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


88 

88-1 


The Indications made below relate to 

um uupusiunj micrvoiyanism^s/ or 

other biological material referred to in 

the description on: 

page 


1UU 


88-2 


line 


29 


88-3 
86-3-1 

68-3-2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


88-3-3 
86-34 


Date of deposit 
Accession Number 


25 May 1999 (25.05.1999) 
ATCC PTA-121 
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88-4 i 


Additional Indications ] 


RONE 


88-5 


Designated States for Which 
ndications are Made 


all designated States 


88-6 


Separate Furnishing of Indications ] 

These indications will be submitted to 
the International Bureau later 


NONE 


89 

89-1 
89-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
oaae 

One 


100 
30 


89-3 
89-3-1 

89-3-2 

89-3-3 
89-3-4 


dentification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

20 April 1999 (20.04.1999) 
ATCC 203951 


89-4 


ArMifiAnal InHifatlnrM ! 

AuuiuQiKii inuitauui r» 




89-5 


Designated States for Which 
ndications are Made 


all designated States 


89-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


90 

90-1 
90-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 

line 


100 

31 


90-3 

90-3-1 

90-3-2 
90-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

91 March 1999 (23.03.1999) 
ATCC 203869 


90-4 


Additional Indications 


NOME 


90-6 


Designated States for Which 
Indications are Made 


all designated States 


90-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


91 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to ir 
the description on: 
page 

line 




91-1 
91-2 


100 
32 
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91-3 


Identification of Deposit 




91-3-1 


Name of depositary institution 


American Type Culture Collection 


91-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zuiiu-z^u^umtea btates ot 
America 


91-3-3 
91-3-4 


Date of deposit 
Accession Number 


15 June 1999 (15.06.1999) 
ATCC PTA-232 


91-4 


Additional Indications 


NONE 


Q4 c 
u 1-9 


Designated states for wnicn 
inaicauons are maoe 


all designated States 


91-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




92 

512-1 


The Indications made below relate to 
the deposited microorgantem(s) or 
other biological material referred to in 
the description on: 
page 


• 

100 


9Z-Z 


nne 


33 


92-3 


Identification of Deposit 




92-3-1 


Name of depositary institution 


American Type Culture Collection 


92-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


92-3-3 


Date of deposit 
Accession Number 


20 July 1999 (20.07.1999) 
ATCC PTA-385 


92-4 


Additional Indications 


NONE 


92-5 


Designated States for Which 
indications are Made 


all designated States 


92-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


fll/MJS 


93 
93-1 


The indications made below relate to 

tt%A Hflnnc it A/4 mlrmnmanlemfel /v* 

uw uoposiioa inivruvrg9nisfn|s/ or 
other biological material referred to in 
the description on: 

page 


100 


93-2 


line 


34 


93-3 


Identification of Deposit 




93-3-1 


Name of depositary institution 


American Type Culture Collection 


93-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virainia 20110-2209United States o£ 
America 


93-3-3 
93-3-4 


Date of deposit 
Accession Number 


23 March 1999 (23.03.1999) 
ATCC 203864 


93-4 


Additional Indications 


NONE 


93-5 


Designated States for Which 
Indications are Made 


all designated States 


93-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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94 1 

t 
c 
t 

94-1 F 
94-2 I 


"he Indications made below relate to 
he deposited mlcroorganism(s) or 
rther biological material referred to In 
he description on. 

>age I 
me I 


LOO 
35 


94-3 1 

94-3-2 i 

94-3-3 
94-3-4 


dentification of Deposit 

slame of depositary institution ] 

\ddress of depositary institution 

Date of deposit 
Accession Number 


fcmerican Type Culture Collection 
.0801 University o-Lva . t 
Virginia 20110-2209United States of 
America 

22 June 1999 (22,06. 1999) 
ATCC PTA-262 


944 
94-6 


Additional Indications 

Designated States for Which 
Indications are Made __ 


NONE 

all designated States 


94-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NOME 


95 

95-1 
95-2 


The Indications made below relate to 

the deposited microorganlsm(s) or 

other biological material referred to In 

the description on: 

page 

line 


100 


95-3 

95-3-1 

95-3-2 

95-3-3 
95-34 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas f 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-381 


95-4 
95-5 


Additional Indications 

Designated States for Which 
Indications are Made 


NONE 

all designated States 


95-6 


Separate Furnishing of Indications 

These indications wiD be submitted to 
the International Bureau later 


NONE 


96 

96-1 
96-2 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to ir 
the description on: 
page 

line 


100 
37 


96-3 
96-3-1 

96-3-2 

96-3-3 
96-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 May 1999 (04.05.1999) 
ATCC PTA-15 


96-4 


Additional Indications 


NONE 


96-6 


Designated States for Which 
_ Indications are Made 


all designated States 
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96-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



97 



97-1 
97-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 
38 



97-3 
97-3-1 

97-3-2 



97-3-3 
97-34 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-239 



97-4 



Additional Indications 



NONE 



97-5 



Designated States for Which 
indications are Made 



all designated States 



97-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



98-1 
98-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



100 
39 



98-3 
98-3-1 

98-3-2 



98-3-3 
98-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-384 



98-4 
985" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



98-8 



99 



99-1 
99-2 



The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 
40 



dentification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



99-3 
99-3-1 

99-3-2 



99-3-3 
99-3-4 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-475 
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99-4 


Additional Indications 


NONE 


99-5 


Designated States for Which 
ndicatjons are Made m 


all designated States 


99-6 


Separate Furnishing or indications 

These indications will be submitted to 
the International Bureau later 


NONE 


100 

100-1 
100-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
uiO aescnpuon on. 
page 

line 


100 
41 


100-3 

100-3-1 

100-3-2 

100-3-3 
100-3-4 


dentiflcatlon of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas , 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203854 


100-4 


Additional Indications 


NONE 


100-5 


Designated States for Which 
Indications are Made 


all designated States 


100-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


101 

101-1 
101-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
trie Description on. 
page 

Kne 


100 
42 


101-3 
101-3-1 

101-3-2 

101-3-3 
101-M 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-378 


101-4 


Additional Indications 


NONE 


101-5 


Designated States for Which 
Indications are Made : 


all designated States 


101-6 


Separata Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


102 

102-1 
102-2 


The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 


100 
43 
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102-3 


Identification of Deposit 






102-3-1 


Name of depositary institution 




American Type Culture Collection 


102-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


102-3-3 


Date of deposit 




22 June 1999 (22.06.1999) 


102-3-4 


Accession Number 




ATCC PTA-257 


102-4 


Additional Indications 


NONE 


102-5 


Designated States for Which 
Indications are Made 


all designated States 




Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


103 
103-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


100 


103-2 


line 




44 


103-3 


Identification of Deposit 






103-3-1 


Name of depositary institution 




iuaericaii irype Luiuure LOixecuion 


103-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


103-3-3 


Date of deposit 




15 June 1999 (15.06.1999) 


103-3-4 


Accession Number 




ATCC PTA-231 


103-4 


Additional Indications 


NONE 


103-5 


Designated States for Which 
Indications are Made 


all designated States 


lUiMJ 


Separate Furnishing of Indications 


NONE 




These indications will be submittei 
the International Bureau later 


J to 




104 

104-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


104-2 


line 




45 


104-3 

104-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


104-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 2Q110-2209United States of 
America 


104-3-3 
104-3-4 


Date of deposit 
Accession Number 




20 July 1999 (20.07.1999) 
ATCC PTA-388 


104-4 


Additional Indications 


NONE 


104-5 


Designated States for Which 
Indications are Made 


all designated States 


104-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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105 

105-1 
105-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 

page 
line 


100 
46 


105-3 
105-3-1 

105-3-2 

105-3-3 
105-3-4 


dentlfication of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-620 


105-4 


Additional Indications 


NONE 


105-5 


Designated States for Which 
ndicatlons are Made 


all designated States 


105-6 


Separate Furnishing of Indications 

These indications wili be submitted to 
the International Bureau later 


NONE 


106 

106-1 
106-2 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line ! 


100 
47 


106-3 

106-3-1 

106-3-2 

106-3-3 
106-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 2G110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-118 


106-4 


Additional Indications 


NONE 


106-5 


Designated States for Which 
indications are Made 


all designated States 


106-6 


Separate Furnishing of Indications 

These indications wfll be submitted to 
the International Bureau later 


NONE 


107 

107-1 
107-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
£ho doscriptioft oft* 
page 

line 


100 
48 


107-3 
107-3-1 

107-3-2 

107-3-3 
107-3-4 


identification or ue posit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-477 


107-4 


Additional Indications 


NONE 


107-6 


Designated States for Which 
Indications are Made 


all designated States 
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107-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




108 


The indications made below relate to 
uie ub posited microorganism (sj or 
other biological material referred to In 
the description on: 




lQo-1 


page 


100 


108-2 


line 


49 


108-3 


Identification of Deposit 




108-3-1 


Name of depositary institution 


American Type Culture Collection 


108-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


108-3-3 
108-M 


Date of deposit 
Accession Number 


03 August 1999 (03.08.1999) 
ATCC PTA-488 


108-4 


Additional Indications 


NONE 


108-5 


Designated States for Which 
Indications are Made 


all designated States 


4AA.fi 

IwO-O 


dvparaw rumisning or mojcauons 

These indications will be submitted to 
the International Bureau later 


NONE 


109 

109-1 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


100 


109-2 


fine 


50 


109-3 


Identification of Deposit 




109-3-1 


Name of depositary institution 


American Type Culture Collection 


109-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


1093-3 


Date of deposit 


16 March 1999 (16.03.1999) 


109-3-4 


Accession Number 


ATCC 203849 


109-4 


Additional Indications 


NONE 


109-5 


Designated States for Which 
indications are made 


all designated States 


1094 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


Mv/ff 15 


110 

110-1 


The indications made below relate to 

uiv uvpu^ium micr\joi^ajiis>m\aj or 

other biological material referred to in 
the description on: 

nana 
page 


100 


110-2 


line 


51 


110-3 


Identification of Deposit 




110-3-1 


Name of depositary institution 


American Type Culture Collection 


110-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


110-33 


Date of deposit 


09 March 1999 (09.03.1999) 


110-3-4 


Accession Number 


ATCC 203837 
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110-4 


Additional Indications 


NONE 


110-5 


Designated States for Which 
Indications are Made 


all designated States 


110-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


111 

111-1 
111-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 

page 
line 


100 
52 


111-3 
111-3-1 

111-3-2 

111-3-3 
111-3-4 


dentift cation of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07,1999) 
ATCC PTA-380 


111-4 


Additional Indications 


NONE 


111-5 


Designated States for Which 
Indications are Made 


all designated States 


111-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


112 

112-1 
112-2 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 

page 
Kne 


100 
53 


112-3 

112-3-1 

112-3-2 

112-3-3 
112-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 May 1999 (11.05.1999) 
ATCC PTA-44 


112-4 


Additional Indications 


NONE 


112-5 


Designated States for Which 
Indications are Made 


all designated States 


112-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


113 

113-1 
113-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


100 
54 
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113-3 

113-3-1 

113-3-2 

113-3-3 
113-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 May 1999 (11.05.1999) 
ATCC PTA-42 


11*4 


Additional Indications 


NONE 


113-5 


Designated States for Which 
Indications are Made 


all designated States 


113-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


114 


The Indications made below relate to 

--« * — »_> „ 




114-1 
114-2 


other biological material referre 

the description on: 

page 

line 


dtoin 


100 
55 


114-3 
11*3-1 

114-3-2 

114-3-3 
114-3-4 


identification or Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-123 


114-4 


Additional Indications 


NONE 


114-5 


Designated States for Which 
Indications are Made 


all designated States 


114-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


115 

115-1 
115-2 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 


101 

2 


116-3 

115-3-1 

115-3-2 

115-3-3 
115-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Vxrgima 2 0110-22 ununited States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-482 


115-4 


Additional Indications 


NONE 


115-5 


Designated States for Which 
Indications are Made 


all designated States 


116-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later ( 


NONE 
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Tig | The Indications made below relate to 
the deposited microorganism^*) or 
other biological material referred to in 
the description on: 

116-1 page 

116-2 line 



101 



116-3 [Identification of Deposit 
116-3-1 Name of depositary Institution 

116-3-2 Address of depositary institution 



116-3-3 I Date of deposit 
1 16-3-4 Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03 .08. 1999) 

ATCC PTA-483 • 



116-4 [Additional Indications 



NONE 



116-5 Designated States for which 
Indications are Made 



all designated States 



116-6 Separate Furnishing of Indications 
I These indications win be submitted to 
the International Bureau later 



NONE 



117 



117-1 
117-2 



I The indications made below relate to 
the deposited mlcroorganisrh(s) or 
I other biological material referred to in 
the description on: 
page 



101 



line 



117-3 J Identification of Deposit 
1 17-3-1 Name of depositary institution 
1 17-3-2 I Address of depositary institution 



1 1 7-3-3 I Date of deposit 
117-3-4 I Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-485 



117-4 | Additional Indications 



NONE 



117-5 Designated States for Which 
I Indications are Made 



all designated States 



117-6 I Separate Furnishing of Indications 

I These indications will be submitted to 
I the International Bureau later 



NONE 



118 



I The indications made below relate to 
| the deposited microorganlsm(s) or 
other biological material referred to in 
the description on 
118-1 I page 
118-2 



101 



I line 



118-3 I Identification of Deposu 
1 18-3-1 I Name of depositary institution 
1 18-3-2 Address of depositary institution 



118-3-3 Date of deposit 
118-3-4 [Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 

ATCC PTA-480 



118-4 [Additional Indica tions 
118-5 Designated States for Which" 
I Indications a 



NONE 



all designated States 
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118-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


119 

119-1 
119-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
6 


119-3 
1193-1 

11*3-2 

119-3-3 
119-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-476 


119-4 


Additional Indications 


NONE 


119-5 


Designated States for Which 
Indications are Made 


all designated States 


119-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


120 

120-1 
120-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
7 


120-3 

1203-1 

1203-2 

1203-3 
120-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-472 


1204 


Additional Indications 


NONE 


120-5 


Designated States for Which 
Indications are Made 


all designated States 


120-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


121 

lZl-l 

121-2 ! 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
8 


121-3 
121-3-1 

121-3-2 

121-3-3 
121-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-487 
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121-4 J 


Additional Indications 


NONE 


121-5 1 


Designated States for Which 
ndicatiorts are Made 


all designated States 


121-8 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


122 

122-1 
122-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on. 
page 

fine 


101 
9 


122*3 | 
122-3-1 

122-3-2 

122-3-3 
122-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-484 




Additional Indications 


NONE 


122-5 


Designated States for Which 
ndications are Made 


all designated States 


122-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


123 

123-1 
123-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

fine 


101 
10 


123-3 

123-3-1 

123-3-2 

123-3-3 
123-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 August 1999 (17.08.1999) 
ATCC PTA-546 


123-4 


Additional Indications 


NONE 


123-5 


Designated States for Which 
Indications are Made 


all designated States 


123-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


124 

124-1 
124-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to Ir 
the description on: 
page 

tine 


i 

101 
11 
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124-3 


Identification of Deposit 




124-3-1 


Name of depositary institution 


American Type Culture Collection 


124-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


124-3-3 
124-34 


Date of deposit 
Accession Number 


10 August 1999 (10.08.1999) 
ATCC PTA-515 


124-4 


Additional Indications 


NONE 


124-5 


Designated States for Which 
Indications are Made 


all designated States 


At a e 


separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


125 
125-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 

other hinloalcal material mferroH in in 

the description on: 
page 


101 


125-2 


line 


12 


125-3 

125XM 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


125-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2 0110-22 09Uni ted States of 
America 


125-3-3 


Date of deposit 


19 October 1999 (19.10.1999) 


125-3-4 


Accession Number 


ATCC PTA-861 


125-4 


Additional Indications 


NONE 


125-5 


Designated States for Which 
Indications are Made 


all designated States 




Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


126 

126-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


126-2 


line 


13 


126-3 


Identification of Deposit 




126-3-1 


Name of depositary institution 


American Type Culture Collection 


126-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2 01 1Q -22 Ununited States of 
America 


126-3-3 
126-34 


Date of deposit 
Accession Number 


10 August 1999 (10.08.1999) 
ATCC PTA-518 


1264 


Additional Indications 


NONE 


126-5 


Designated States for Which 
Indications are Made 


all designated States 


126-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau tater 


NONE 
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127 1 
t 
< 
t 

127-1 | 
127-2 I 


rhe Indications made below relate to 
he deposited microorganism(s) or 
>ther biological material referred to In 
he description on: 
>age 

ine 


L01 
L4 


127-3 
127-3-1 I 

127-3-2 J 

127-3-3 
127-3-4 


dentffication of Deposit 

Name of depositary institution j 

Address of depositary institution 

Date of deposit 
Accession Number 


American Typo Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

10 August 1999 (10.08,1999) 
ATCC PTA-512 








127-5 


Designated States for Which 
Indications are Made 


all designated States 


127-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


128 

128-1 
128-2 


The indications made below relate to 

the deposited microorganlsm(s) or 

other biological material referred to in 

the description on: 

page 

line 


15 


128-3 
128-3-1 

128-3-2 

128-3-3 
128-3*4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-489 




AHHIHnnal Indications 




128-5 


Designated States for Which 
Indications are Made 


all designated States 


128-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


129 

129-1 
129-2 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
me oescnpoon on. 
page 

line 


101 
16 


129-3 
129-3-1 

129-3-2 

129-3-3 
129^4 


Identification or ueposii 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-614 


129-4 


Additional Indications 


NONE 


129-6 


Designated States for Which 
I indications are Made 


all designated States 
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129-6 


Separata Furnishing of Indications 

These indications will be submitted to 
the Internationa) Bureau later 




130 

130-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


101 


130-2 


line 


17 


130-3 


Identification of Deposit 




130-3-1 


Name of depositary institution 


American Type Culture Collection 


130-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


130-3-3 


Date of deposit 


16 November 1999 (16.11.1999) 


130-3-4 


Accession Number 


ATCC PTA-957 


130-4 


Additional Indications 


NONE 


130-5 


Designated States for Which 
Indications are Made 


all designated. States 


ioU-0 


separate rumisning of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


131 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




131-1 


page 


101 


131-2 


fine 


18 


131-3 


Identification of Deposit 




131-3-1 


Name of depositary institution 


American Type Culture Collection 


131-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


131-3-3 
131-3-4 


Date of deposit 
Accession Number 


05 October 1999 (05.10.1999) 
ATCC PTA-819 


131-4 


Additional Indications 


NONE 


131-5 


Designated States for Which 
Indications are Made 


all designated States 


131-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


132 

132-1 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 


101 


132-2 


line 


19 


132-3 


Identification of Deposit 




132-3-1 


Name of depositary institution 


American Type Culture Collection 


132-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


132-3-3 
132-3-4 


Date of deposit 
Accession Number 


18 September 1997 (18.09.1997) 
ATCC 209280 
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132-4 i 




TONE _ 


132-6 


Designated States for Which , 
ndlcations are Made 


all designated States 


132-6 


Separate Furnishing of Indications ] 

These indications will be submitted to 
the International Bureau later 


NONE 


133 

133-1 
133-2 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
20 


133-3 
133-3-1 

133-3-2 

133-3-3 
133-3-4 


dentlflcation of Deposit 
Name of depositary institution 
Address of depositary instnuuon 

Date of deposit 
Accession Number 


American Type Culture Collection 

1 aqai ntiiwaroi fv Blvd.- . Manassas . 

Virginia 20110-2209United States of 
America 

14 April 1998 (14.04.1998) 
ATCC 209772 


133-4 


Additional Indications 


NONE 


133-5 


Designated States for Which 
ndlcations are Made 


all designated States 


133-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


134 

134-1 
134-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
21 


134-3 
1343-1 

134-3-2 

134-3-3 
134-3-4 


Identification of Deposit 
Name of depositary institution 

ArMroce of rirtVMitarv institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
i nam nniversitv Blvd.* Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209375 


1344 


Additional Indications 


NONE 


134-5 


Designated States for Which 
indications are Made 


all designated States 


134-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


135 

135-1 
135-2 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to Ir 
the description on: 
page 

fine 


101 

22 
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135-3 


Identification of Deposit 




135-3-1 


Name of depositary institution 


American Type Culture Collection 


135-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110 -22 09Unx ted States of 
America 


135-3-3 
135-34 


Date of deposit 
Accession Number 


23 September 1997 (23.09.1997) 
ATCC 209296 


1354 


Additional Indications 


NONE 


135-5 


Designated States for Which 
Indications are Made 


all designated States 


135-6 


Qflnarata CurnSahSfin InW Irofinno 

wV|Mrat6 rurnisning ot inaicauons 

These indications will be submitted to 
the International Bureau later 


NONE 


136 
136-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


101 


136-2 


line 


23 


136-3 


Identification of Deposit 




136-3-1 


Name of depositary institution . 


American Type Culture Collection 


136-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


136-3-3 
136-3-4 


Date of deposit 
Accession Number 


18 September 1997 (18.09.1997) 
ATCC 209279 


1364 


Additional Indications 


NONE 


136-5 


Designated States for Which 
Indications are Made 


all designated States 




ovpaiduf rum is rung ot inui canons 

These indications will be submitted to 
the International Bureau later 


NONE 


137 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 




137-1 


page 


101 


137-2 


line 


24 


137-3 


Identification of Deposit 




137-3-1 


Name of depositary institution 


American Type Culture Collection 


137-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
viryinia ^uiiu-zzuyunitea states ot 
America 


137-3-3 


Date of deposit 


05 March 1998 (05.03.1998) 


137-3-4 


Accession Number 


ATCC 209653 


137-4 


Additional Indications 


NONE 


137-5 


Designated States for Which 
Indications are Made 


all designated States 


137-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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138 

13&-1 
138-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to In 

the descriotion on: 

page 

line 


101 
25 


13W 
138-3-1 

138-5-2 

138-3-3 
138-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10 .1997) 
ATCC 209385 


138-4 


Additional Indications 


NONE 


138-5 


Designated Slates for Which 
Indications are Made 


all designated States 


138-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


139 

139-1 
139-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the Description on. 

page 

fine 


101 
26 


13« 
139-3-1 

139-3-2 

139-3-3 
139-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209261 


139-4 


Additional Indications 


NONE 


139-5 


Designated States for Which 
Indications are Made 


all designated States 


139-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


140 

140-1 
140-2 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
27 


4 Aft * 

140-3 
140-3-1 

140-3-2 

140-3-3 
140-3-4 


loentincauon or ueposn 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209384 


140-4 


Additional Indications 


NONE 


140-5 


Designated States for Which 
Indications are Made 


all designated States 
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140-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




141 

141-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


141-2 


line 


28 


141-3 


Identification of Deposit 




141-3-1 


Name of depositary institution 


American Type Culture Collection 


141-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


141-3-3 
141-34 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209258 


141-4 


Additional Indications 


NONE 


141-S 


Designated States for Which 
Indications are Made 


all designated States 




oe pa rare rumisning or indications 

These indications will be submitted to 
the Internationa! Bureau later 


NONE 


142 
142-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


142-2 


tine 


29 


142-3 
142-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


142-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


142-3-3 
142-34 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209257 


142-4 


Additional Indications 


NONE 


142-5 


Designated States for Which 
indications are Made 


all designated States 


142-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




143 
143-1 


The indications made below relate to 
uiB oeposfiBa microorganismisj or 
other biological material referred to in 
the description on: 

nana 


101 


143-2 


fine 


30 


143-3 


Identification of Deposit 




143-3-1 


Name of depositary institution 


American Type Culture Collection 


143-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


143-3-3 
143-3-4 


Date of deposit 
Accession Number 


30 May 1997 (30.05.1997) 
ATCC 209087 
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1A%A 


Additional Indications 


NONE 


143-5 


Designated States for Which 


all designated States 


143-$ 


Separate Furnishing of Indications ] 

These indications will be submitted to 
the International Bureau later 


NONE 


144 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


144-2 


line 


31 


144-3 

144-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 




Address of deoositarv institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


144-3-3 


Date of deposit 


16 October 1997 (16.10.1997) 


144-3-4 


Accession Number 


atcl zuyjoi 


144-4 


Additional Indications 


NONE 


144-5 


Designated States for Which 
Indications are iwaae 


all designated States 


144-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


145 

14o-i 


The indications made below relate to 
the deposited microorganism<s) or 
other biological material referred to in 
the description on: 
page 




145-2 


fne 


32 


145-3 
145-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


145-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


145-3-3 


Date of deposit 


16 September 1997 (16.09.1997) 


145-3-4 


Accession Number 


ATCC 209262 


145-4 


Additional Indications 


NONE 


145-5 


Designated States for Which 
Indications are Made 


all designated States 


1454 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


146 
146-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to lr 
the description on: 
page 


i 

101 


146-2 


line 


33 
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146-3 


Identification of Deposit 




146-3-1 


Name of depositary institution 


American Type Culture Collection 


14&3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


146-3-3 


Date of deposit 


28 October 1997 (28.10.1997) 


146-3-4 


Accession Number 


ATCC 209420 


1464 


Additional Indications 


NONE 


146-5 


Designated States for Which 
Indications are Made 


all designated States 




Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


147 
147-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


147-2 


line 


34 


147-3 


Identification of Deoosit 




147-3-1 


Name of depositary institution 


American Type Culture Collection 


147-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209Uni ted States of 
America 


147-3-3 
147-3-4 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209256 


147-4 


Additional Indications 


NONE 


147-6 


Designated States for Which 
Indications are Made 


all designated States 


147-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


148 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




146-1 


page 


101 


148-2 


line 


35 


148-3 
148-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


148-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States or 
America 


148-3-3 
148-3-4 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209251 


148-4 


Additional Indications 


NONE 


148-6 


Designated States for Which 
Indications are Made 


all designated States 


148-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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149 1 

1 

i 
i 


rhe Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
ne oescnpuon on. 

page 

line 




149-1 
149-2 


101 
36 


149-3 

149-3-1 

149-3-2 

149-3-3 
149-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209263 




Additional Indications 


"NONE 


149-5 


Designated States for Which 
ndicatjons are Made 


all designated States 


149-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


150 

1Sft-1 

1 1 

150-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 

nana 

Ine 


101 
37 


150-3 
150-3-1 

150-3-2 
150-3-3 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209264 


150-4 


Additional Indications 


NONE 


150-5 


Designated States for Which 
Indications are Made 


all designated States 


150-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


151 

151-1 
151-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
tho dAscrlntion on: 

page 
fine 


101 
38 


151-3 
151-3-1 

151-3-2 

151-3-3 
151-3-4 


laenuncauun w i»pw>n 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. r Manassas, 
Virginia 20110 -22 09Uni ted States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209376 


151-4 


Additional Indications 


NONE 


151-6 


Designated States for Which 
Indications are Made 


all designated States 
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4C4J! 
19 !■© 


These indications will be submitted to 
the International Bureau later 


NONE 


152 
152-1 


The indications made below relate to 
the deposited microorganism(s) or 
other bioloaical material referred to in 
the description on: 
page 


101 


152-2 


line 


39 


152-3 


Identification of Deposit 




152-3-1 


Name of depositary institution 


American Type Culture Collection 


152-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


152-3-3 


Date of deposit 


17 October 1997 (17,10.1997) 


152-3-4 


Accession Number 


ATCC 209391 


152-4 


Additional Indications 


NONE 


152-5 


Designated States for Which 
Indications are Made 


all designated States 


152-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


153 
153-1 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
ouier Dioiogicai moienai luitHiuu to in 
the description on: 
page 


101 


153-2 


line 


40 


153-3 


Identification of Deoosit 




153-3-1 


Name of depositary institution 


American Type Culture Collection 


153-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


153-3-3 


Date of deposit 


28 October 1997 (28.10.1997) 


153-3-4 


Accession Number 


ATCC 209417 


153-4 


Additional Indications 


NONE 


153-5 


Designated States for Which 
Indications are Made 


all designated States 




oeparaw rumisning of inuicauons 

These indications will be submitted to 
the International Bureau later 


NONE 


154 

154-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


101 


154-2 


line 


41 


154-3 


Identification of Deposit 




154-3-1 


Name of depositary institution 


American Type Culture Collection 


154-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


154-3-3 
154-3-4 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209253 
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154-4 i 


\dditional Indications ] 




154*5 I 


Designated States for Which , 
ndicatiorts are Made 


all designated States 


154-6 


Separate Furnishing of Indications ] 

rhese indications wPI be submitted to 
the International Bureau later ! 


NONE 


155 

155-1 
155-2 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 

line 


101 
42 


155-3 

155-3-1 

155-3-2 

155-3-3 
155-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 
ATCG 209855 


155-4 


Additional inaicauons 


MUMC — — 


155-5 


Designated States for Which 
Indications are Made 


all designated States 


155-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


156 

156-1 
156-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 

page 

line 


101 
43 


156-3 
156-3-1 

156-3-2 

156-3-3 
156-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 December 1997 (10.12.1997) 
ATCC 209526 


156-4 


Additional Indications 


NONE 


156-5 


Designated States for Which 
Indications are Made 


all designated States 


156-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


157 

157-1 
157-2 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to Ir 
the description on: 
page 

line 


i 

101 
44 
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157-3 


Identification of Deposit 




157-3-1 


Name of depositary institution 


American Type culture collection 


157-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


157-3-3 
157-3-4 


Date of deposit 
Accession Number 


16 September 1997 (16.09.1997) 
ATCC 209252 


157-4 


Additional Indications 




157-5 


Designated States for Which 
Indications are Made 


all de si cm a ted States 


157-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


158 
158-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
tne description on: 
page 


101 


158-2 


line 


45 


158-3 


Identification of Deposit 




lOO-O-l 


Mama r\4 <4afuwi4nni laa -iU. JUn 

Name of depositary institution 


American Type Culture Collection 


158-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


158-3-3 


Date of deposit 


16 October 1997 (16.10.1997) 


158-3-4 


Accession Number 


ATCC 209374 


158-4 


Additional Indications 


MUSIMJS 


158-5 


Designated States for Which 
Indications are Made 


all Hr»g rrmafjed fihatAfl 


158-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


159 
159-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 

ftia r1fM2/»rintfnn on* 

page 


101 


159-2 


fine 


46 


159-3 


Identification of Deposit 




159-3-1 


Name of depositary institution 


American Type Culture Collection 


159-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


159-3-3 


Date of deposit 


10 December 1997 (10.12.1997) 


159-3-4 


Accession Number 


ATCC 209528 


159-4 


Additional Indications 


NONE 


159-5 


Designated States for Which 
Indications are Made 


all designated States 


159-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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160-1 
160-2 



I The Indications made below relate to 
I the deposited microorganism(s) or 
I other biological material referred to In 

the description on: 

page 



line 



101 
47 



160-3 Identification of Deposit 
160-3-1 Name of depositary institution 
160-3-2 1 Address of depositary institution 



Date of deposit 
Accession Number 
Additional Indications 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16-09.1997) 
lATCC 20 9265 

none 



160-5 I Designated States for Which 
I indications are Made 



all designated States 



160-6 Separate Furnishing of Indications |N0NE 
I These indications will be submitted to 
the International Bureau later 



"161 I The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in| 
J the description on: 
161-1 page 
161-2 I line 



101 
48 



161-3 Identification of Deposit 
161 -3-1 1 Name of depositary institution 
161-3-2 1 Address of depositary institution 



161-3-3 Date of deposit 
161-3-4 Accession Number 
161-4 Additional Indications 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
[America 

17 October 1997 (17.10.1997) 
lATCC 209396 » . . 

[none 



Designated States for Which 

Indications are Made 

Separate Furnishing of Indications 

These indications will be submitted to 

the International Bureau later 

I The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 



all designated States 
NONE 



162-1 
162-2 



line 



101 
49 



162-3 
162-3-1 

162-3-2 



162-3-3 
162-3-4 



Identification of Deposit 
Name of depositary institution 
I Address of depositary institution 



I Date of deposit 
Accession Number 



American Type Culture Collection 
110801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

18 August 1997 (18.08.1997) 

ATCC 209201 



162-4 [Additional Indications 



INONE 



162-5 Designated States for Which 
I Indications are Made 



all designated States 
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162-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


163 


The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on* 




163-1 


page 


101 


163-2 


line 


50 


163-3 


Identification of Deposit 




163-3-1 


nanus ui ucpuoiuiiy iiioiiiuuuii 


American Type Culture Collection 


163-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


163-3-3 


Date of deposit 


28 October 1997 (28.10.1997) 


163-3-4 


Accession Number 


ATCC 209416 


163-4 


Additional Indications 




163-5 


Designated States for Which 
Indications are Made 


all rfftqimiatAd Statfiq 


1634 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


164 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
me aescnpnon on. 




164-1 


page 


101 


164-2 


line 


51 


164-3 

4GA •> 4 


Identification of Deposit 
nam's ui acposnafj insiituuun 


American Type Culture Collection 


164-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


164-3-3 


Date of deposit 


17 October 1997 (17.10.1997) 


164-34 


Accession Number 


ATCC 209403 


164-4 


Additional Indications 


NONE 


164-5 


Designated States for Which 
Indications are Made 


all designated States 


164-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


165 

165-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


165-2 


line 


52 


165-3 


Identification of Deposit 




165-3-1 


Name of depositary institution 


American Type Culture Collection 


165-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-22 09Uni ted States of 
America 


165-3-3 


Date of deposit 


28 October 1997 (28.10.1997) 


165-3-4 


Accession Number 


ATCC 209419 
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165-4 I Additional Indications 



[none 



1 65-5 Designated States for Which 

Indications are Made 

165-6 Separate Furnishing of Indications 
These indications will be submitted to 
the International Bureau later 



all designated States 



166 I The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
166-1 page 101 
166-2 I line 1 53 



166-3 Identification of Deposit 
166-3-1 Name of depositary institution 
166-3-2 Address of depositary institution 



166-3-3 1 Date of deposit 
166-3-4 Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 

ATCC 209402 — 



166-4 Additional Indications 



I NONE 



Designated States for WhlcrT 

Indications are Made 

I Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 



all designated States 



167 



The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
167-1 | page 101 

167-2 I line 1 54 

Identification of Deposit 



167-3 

167-3-1 I Name of depositary institution 
167-3-2 1 Address of depositary institution 



167-3-3 1 Date of deposit 
167-&4 Accession Number 



American Type Culture Collection 
10801 University Blvd., Hanassas, 
Virginia 20110-2209United States of 
1 America 

16 October 1997 (16.10.1997) 

I ATCC 209378 



"167-4 Additional Indications 



I NONE 



167-5 I Designated States for Which 

| Indications are Made 

167-6 Separate Furnishing of Indications 
These indications win be submitted to 
I the International Bureau tater 



all designated States 



168 The Indications made below relate to 
I the deposited microorganism(s) or 
other biological material referred to ln| 
the description on: 
168-1 [page |101 

55 
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168-3 


Identification of Deposit 




168-3-1 


Name of depositary institution 


American Tvoe Culture Collection 


168-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


168-3-3 


Date of deposit 


21 November 1997 (21.11.1997) 


163-3-* 


Accession Number 


ATCC 209489 


168-4 


Additional Indications 


NONE 


168-5 


Designated States for Which 
Indications are Made 


all designated States 


168-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


169 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




169-1 


page 


102 


169-2 


line 


2 


169-3 
169-3-1 

169-3-2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American xype uiitute collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


169-W 
169-3-4 


Date of deposit 
Accession Number 


17 October 1997 (17.10.1997) 
ATCC 209401 


169-4 


Additional Indications 


NONE 


169-5 


Designated States for Which 
Indications are Made 


all designated States 


169-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


170 
170-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


170-2 


line 


3 


170-3 


Identification of Deposit 




170-3-1 
170-3-2 


Name of depositary institution 
Address of depositary institution 


American Tvdg Culture Colleetion 
10801 University Blvd., Manassas, 
Virginia 20110-2209Onited States of 
America 


170-3-3 
17CKM 


Date of deposit 
Accession Number 


17 October 1997 (17.10.1997) 
ATCC 209397 


1704 


Additional Indications 


NOME 


170-5 


Designated States for Which 
Indications are Made 


all designated States 


170-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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171 II 
It 
II 
1 

171-1 |i 


Phe Indications made below relate to 
he deposited mlcroorganlsm(s) or 
)ther biological material referred to in 
he description on: 
rage 


L02 


171-2 I 


ine < 


ft - 


171-3 II 

171-3-1 I 

171-3-2 L 


dentifi cation of Deposit 

Name of depositary institution j 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Hanassas f 
it* — ^ M 4 « om 1 fi -9 9 OQtJni ted States of 


171-3-3 


Date of deposit 


America 

17 October 1997 (17.10.1997) 


171-3-4 


Accession Number 


ATCC 209389 


171-4 


Additional Indications 


NONE 


171-5 


Designated States for Which 
Indications are Made 


all designated States 


171-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


172 
172-1 


The indications made below relate to 
the deposited microorganism (s) or 
other bioloalcal material referred to in 
the description on: 
page 


102 


172-2 J 


line 


5 


172-3-1 
172-3-2 


Iftantifieation of DODOStt 

Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd. , Manassas, 

. • ^ * ^ om 1 n_99nOTTn4 fori StJltfiS of 

Virginia zuiiu 4*w!rumweu 


1 f t-O-O 




America 

07 November 1997 (07.11.1997) 


172-34 


Accession Number 


ATCC 209438 


172-4 


Additional Indications 


NONE 


172-5 


Designated States for Which 
Indications are Made m 


all designated States 


172-6 


1 c-naat* Pnmtohina of Indications 

These indications will be submitted to 
the International Bureau later 




173 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to In 




173-1 


the description on: 
page 


102 


173-2 


Mine 


6 


173-3 
173-3-1 


Identification of Deposit 
Name of depositary institution 


American Type cuxx-ure v^oxiewu^w** 


1733-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 


173-3-3 


Date of deposit 


America 

21 November 1997 (21.11.1997) 


173-34 


Accession Number 


ATCC 209492 


173-4 


Additional Indications 


NONE 


173-6 


Designated States for Which 
I indications are Made 


all designated States 
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173-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


174 
174-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


174-2 


line 


7 


174-3 


Identification of Deposit 




174-3-1 


Name of depositary institution 


American xype Luiture LOiiection 


174-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


174-3-3 


Date of deposit 


17 October 1997 (17.10.1997) 


174-3-4 


Accession Number 


ATCC 209388 


174-4 


Additional Indications 


NONE 


174-5 


Designated States for Which 
Indications are Made 


aXl designated States 


174-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


175 

175-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
tho tfoscriptlon on* 
page 


102 


175-2 


line 


8 


175-3 


Identification of Deposit 




175-3-1 


Name of depositary institution 


American Type culture collection 


175-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


175-3-3 


Date of deposit 


07 November 1997 (07.11.1997) 


175-3-4 


Accession Number 


ATCC 209432 


1754 


Additional Indications 


NONE 


175-6 


Designated Stales for Which 
Indications are Made 


all designated States 


175-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


176 

176-1 


The indications made below relate to 
the deposited microorganism(s) or 

A&Uap I>IaIkj>IkhI m nli>«l«l m 1 a_ |_ 

otner biological material referred to in 

the description on: 

page 


102 


176-2 


line 


9 


176-3 


Identification of Deposit 




176-3-1 


Name of depositary institution 


American Type Culture Collection 


176-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


176-3-3 


Date of deposit 


07 November 1997 (07.11.1997) 


176-3-4 


Accession Number 


ATCC 209439 
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176-4 


Additional Indications 


NONE 


176-5 


DAftlnnated States for Which 

Indications are Made 


all Hoairmat'Af) States 


176-6 


Separata Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


177 

1 ( f-1 

4 77 n 
1 f f-£ 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

linn 
line 


i no 

i n 
xu 


177-3 
177-3-1 

177-3-2 

177-3-3 
177-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

07 November 1997 (07.11.1997) 
ATCC 209433 


177-4 


Additional Indications 


NONE 


177-5 


Designated States for Which 
Indications are Made 


all designated States 


177-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


178 


The indications made below relate to 
the deposited microorganism(s) or 
other biological materia) referred to In 
the description on: 




178-1 
1/0-2 


page 
line 


102 
11 


178-3 
178-3-1 

178-3-2 

178^-3 
178-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

06 February 1998 (05.02.1998) 
ATCC 209618 


1784 


Additional Indications 


NONE 


178-5 


Designated States for Which 
Indications are Made 


all designated States 


178-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


179 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

fine 




179-1 
17&-2 


102 
12 
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179-3 


Identification of Deposit 




179-3-1 
179^2 


Name of depositary institution 
Address of depositary institution 


Atbati ran TSme Culture Colleef 4 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


179-3-3 
179-3-4 


Date of deposit 
Accession Number 


21 November 1997 (21.11.1997) 
ATCC 209484 


179-4 


Additional Indications 


NONE 


179-5 


Designated States for Which 
Indications are Made 


all designated States 


179-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


180 

180-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
oage 


102 


180-2 


line 


13 


180-3 
180-3-1 

180-3-2 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


180-3-3 
180-3-4 


Date of deposit 
Accession Number 


21 November 1997 (21.11.1997) 
ATCC 209487 


1804 


Additional Indications 


NONE 


180-5 


Designated States for Which 
Indications are Made 


all designated S tabes 


180-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


181 
181-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


102 


181-2 


line 


14 


181-3 


Identification of Deposit 




181-3-1 
181-3-2 


Name of depositary institution 
Address of deoosrtarv Institution 


muKSMm a wcui ^uxuure collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


181-33 
181-34 


Date of deposit 
Accession Number 


07 November 1997 (07.11.1997) 
ATCC 209434 


181-4 


Additional Indications 


NONE 


181-5 


Designated States for Which 
Indications are Made 


all designated States 


181-6 


Separate Furnishing of Indications 


NONE 


These indications will be submitted to 
| the International Bureau later 
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182 



182-1 
182-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
15 



182-3 
182-3-1 

182-3-2 



182-3-3 
182-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

26 March 1998 (26.03.1998) 
ATCC 209704 



182-4 



Additional Indications 



NONE 



182-5 



Designated States for Which 
Indications are Made 



all designated States 



182-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



183 



183-1 
183-2 



The indications made below relate to 
the deposited microorgantem(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
16 



183-3 
183-3-1 

183-3-2 



183-3-3 
183-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

28 April 1998 (28.04.1998) 

ATCC 209808 



183-4 



Additional Indications 



NONE 



183-5 



Designated States for Which 
Indications are Made 



all designated States 



183-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the Internationa) Bureau later 



184-1 
184-2 



The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
the description on: 
page 



102 
17 



184-3 
184-3-1 

184-3-2 



184-3-3 
184-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 May 1998 (06.05.1998) 

ATCC 209847 



1844 



Additional Indications 



NOME 



184-6 



Designated States for Which 
Indications are Made 



all designated States 



202 



WO 01/40466 



PCT/DS00/32678 



PCT P3330R1 

Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



184-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the Internationa! Bureau later 


NONE 


185 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




185-1 


page 


102 


185-2 


line 


18 


185-3 


Identification of Deposit 






Name of depositary institution 


American Type Culture Collection 


185-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


185-3-3 
185-3-4 


Date of deposit 
Accession Number 


05 February 1998 (05.02.1998) 
ATCC 209616 


185-4 


Additional Indications 


NONE 


185-5 


Designated States for Which 
Indications are Mads 


aii aes ignacea Quatos 


185-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


186 

186-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


186-2 


line 


19 


186-3 


Identification of Deposit 




100-3- 1 


Name of depositary institution 


American Type Culture Collection 


186-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2 0110-22 09Uni ted States of 
America 


186-3-3 
186-34 


Date of deposit 
Accession Number 


05 February 1998 (05.02.1998) 

WW iiv JOU 


186-4 


Additional Indications 


JNwMfi 


186-5 


Designated States for Which 
Indications are Made 


all designated States 


186-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


187 


The Indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
the description on: 




187-1 


page 


102 


187-2 


line 


20 


187-3 


Identification of Deposit 




187-3-1 


Name of depositary institution 


American Type Culture Collection 


187-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


187-3-3 
187-34 


Date of deposit 
Accession Number 


11 August 1998 (11.08.1998) 
ATCC 203109 
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A Q7 A 
lOl^ 


Artrlfttrtnal Indications 




lOf-O 


n<>eimia4iiil Qtatoe ff\r \A/hif*h 
UvSlyrraltJU OUtllcO IUi fVlllWll 

Indications are Made j 


all aesignaueu otates 


187-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NOME 


188 


The Indications made below relate to 

th» rtonratited microoraanlsmfsl or 

Ulw UVflflalwU IIIIWI Wi^§<Mitt9nt\9f vi 

other biological material referred to in 
the description on: 




loo-l 


page 


4 AO 

102 


188-2 


line 


21 


188-3 
188-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


188-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 

\7<s **** t\1 a Ofil 1 O— 990<*Uniteri States of 

America 


188-3-3 


Date of deposit 


31 March 1998 (31.03.1998) 


188-3-4 


Accession Number 


ATCC 209715 


188-4 


Additional Indications 


NONE 


188-5 


Designated States for Which 
Indications are Made 


all designated States 


188-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


189 


The Indications made below relate to 
ino oeposiioa niicroorganism(9| or 
other biological material referred to in 




189-1 


the description on: 
page 


102 


189-2 


line 


22 


189-3 
189-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


189-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
vi*«ifiia 20110-2209United States of 
America 


189-3-3 


Date of deposit 


11 March 1998 (11.03.1998) 


4 Oft j> A 






A OA .J 

1o9-4 


A MAM Anal ln#ii#*aH«\n« 

AOuiuonai inoicanons 


NONE 


189-5 


Designated States for Which 
Indications are Made 


all desionated States 


189-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


190 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 




190-1 


page 


102 


190-2 


fine 


23 
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190-3 


Identification of Deposit 




190-3-1 


Name of deoositarv institution 


American Type Culture Collection 


190^2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


190-3-3 


Date of deposit 


23 June 1998 (23.06.1998) 


190-34 


Accession Number 


ATCC 203002 


190-4 


Additional Indications 


KONTP 


190-6 


Designated States for Which 
Indications are Made 


all fift q i rm a fifafoa 


190-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NOME 


191 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




191-1 


page 


102 


191-2 


line 


24 


191-3 


Identification of Deposit 




191-3-1 


Name of depositary institution 


American Type Culture Collection 


191-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


191-3-3 


Date of deposit 


26 March 1998 (26.03.1998) 


191-3-4 


Accession Number 


ATCC 209705 


191-4 


Additional Indications 


NONE 


191-5 


Designated States for Which 
Indications are Made 




191-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


192 

192-1 


The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
uie oescrifjuon on* 
page 


102 


192-2 


line 


25 


192-3 


Identification of Deposit 




192-3-1 


Mama nf rlpnnQftarv trKiitiittnn 


American Type Culture Collection 


192-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


192-3-3 


Date of deposit 


16 June 1998 (16.06.1998) 


192-34 


Accession Number 


ATCC 209981 


1924 


Additional Indications 


NONE 


192-5 


Designated States for Which 
Indications are Made 


all designated States 


192-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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193 



193-1 
193-2 



The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 

line 



102 
26 



193-3 
193-3-1 

193-3-2 



193-3-3 
19M-4 



dentification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

07 April 1998 (07.04.1998) 
ATCC 209749 ' 



193-4 



Additional Indications 



193-5 



Designated States for Which 
Indications are Made 



all designated States 



193-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



194 



194-1 
194-2 



The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
27 



194-3 
194-3-1 

194-3-2 



194-3-3 
194-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 

ATCC 209859 



194-4 



Additional Indications 



194-5 



Designated States for Which 



all designated States 



194-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



195 



195-1 
195-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

fine 



102 
28 



19M 
195-3-1 

195-3-2 



195-3-3 
195-^4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 May 1998 (06.05.1998) 

ATCC 209845 



195-4 



Additional Indications 



NONE 



195-5 



Designated States for Which 
Indications are Made 



all designated States 
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195-6 


Separata Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


196 

196-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


196-2 


line 


29 


196-3 


Identification of Deposit 




196-3-1- 




American Type Culture Collection 


196-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


196-3-3 


Date of deposit 


07 April 1998 (07.04.1998) 


196-34 


Accession Number 


ATCC 209748 


1964 


Additional Indications 


UAUD 


196-5 


Designated States for Which 
Indications are Made 


all dA4icmated f?fa t* , **<a 


196-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


197 
197-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
uit? uescnpuon un. 

page 


102 


197-2 


line 


30 


197-3 


Identification of Deposit 






Name of depositary institution 


American Type Culture Collection 


197-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


197-3-3 


Date of deposit 


11 August 1998 (11.08.1998) 


197-34 


Accession Number 


ATCC 203107 


1974 


Additional Indications 


NONE 


197-5 


Designated States for Which 
Indications are Made 


all designated S 'bates 


197-6 


Separate Furnishing of Indications 

These indications wfll be submitted to 
the International Bureau later 


NONE 


198 
198-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


198-2 


line 


31 


198-3 


Identification of Deposit 




198-3-1 


Name of depositary institution 


American Type Culture Collection 


198-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


198-3-3 
198-34 


Date of deposit 
Accession Number 


23 April 1998 (23.04.1998) 
ATCC 209801 
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198-4 


Additional indications 


NONE 


198-5 


Designated States tor Which 
Indications are Made 


all designated states 


198-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


199 
199-1 


The indications made below relate to 
the deposited microorganismjsi or 
other biological material referred to In 
the description on: 
page 


102 


199-2 


line 


32 


199-3 
199-3-1 


dentification of Deposit 
Name of depositary institution 


American Type Culture Collection 


199-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 

_ • _ j ^ oni i ft— 99nQTTrh a i trAfi States of 
VlXOinid ftUXXv 4&U7Ulli.usa o ua \*xas» w*. 

America 


199-3-3 


Date of deposit 


09 June 1998 (09.06.1998) 


19&-3-4 


Accession Number 


ATCC 209948 


199-4 


Additional Indications 


NONE 


199-5 


Designated States for Which 
Indications are Made 


all designated States 


199-6 


oepannv puitiishiiihj w inuiv«uvi» 

These indications will be submitted to 
the International Bureau later 




200 
200-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 


102 


200-2 


line 


33 


200-3 

200-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


200-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
u^/tin^a 901 1 0-220 9Uni ted States of 

America 


200-3-3 


Date of deposit 


20 May 1998 (20.05.1998) 


200-3-4 


Accession Number 


ATCC 209883 


200-4 


Additional Indications 


NONE 


200-5 


Designated States for Which 
Indications are Made 


all desianated States 


200-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


201 

201-1 


The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


102 


201-2 


line 


34 
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201-3 
201-3-1 

201-3-2 

201-3-3 
201-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

01 July 1998 (01.07.1998) 
ATCC 203049 


201-4 


Additional Indications 


NONE 


201-5 


Designated States for Which 
Indications are Made 


all designated States 


201-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


202 

202-1 
202-2 


The Indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


102 
35 


202-3 
202-3-1 

202-3-2 

202-3-3 
202-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 Mav 1998 (06 05 1998) 
ATCC 209846 


202-4 


Additional Indications 


NONE 


202-6 


Designated States for Which 
Indications are Made 


all desianated States 


202-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


203 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
the description on: 
page 

Dne 




203-1 
203-2 


102 
36 


203-3 
203-3-1 

203-3-2 

203-3-3 
203-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 
ATCC 209857 


203-4 


Additional Indications 


NONE 


203-5 


Designated States for Which 
Indications are Made 


all designated States 


203-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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204 

204-1 
204-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


102 
37 


204-3 
204-3-1 

204-3-2 

204-3-3 
204-34 


dentifi cation of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209Umtea States or 
America 

14 May 1998 (14.05.1998) 
ATCC 209864 


204-4 


Additional Indications 


NONE 


204-6 


Designated States for Which 
Indications are Made 


all designated States 


204-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


205 

205-1 
205-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


102 
38 


205-3 
205-3-1 

205-3-2 

205-33 
205-34 


Montlfirsfinn of DAnnsit 

lavriuncauuii ui MVf*i*&ti 

Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginxa 20110-2209Unxted States or 
America 

20 May 1998 (20.05.1998) 
ATCC 209880 


205-4 


Additional Indications 


NONE 


205-5 


Designated States for Which 
Indications are Made 


all designated States 


205-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


206 

206-1 
206-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

fine 


102 
39 


206-3 
206-3-1 

206-3-2 

206-3^3 
206-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 May 1998 (14.05.1998) 
ATCC 209869 


206-4 


Additional Indications 


NONE 


206-6 


Designated States for Which 
indications are Made 


all designated States 
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206-6 


Separate Furnishing of Indications 

These indications wai be submitted to 
the International Bureau later 


NOME 


207 

207-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


207-2 


fine 


40 


207-3 


Identification of Deposit 




207-3-1 


Name of depositary institution 


American Type Culture Collection 


207-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


207-3-3 


Date of deposit 


09 June 1998 (09.06.1998) 


207-^4 


Accession Number 


ATCC 209950 


2074 


Additional Indications 




207-5 


Designated States for Which 
Indications are Made 


all desicmated States 


207-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


208 

208-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


102 


208-2 


One 


41 


208-3 
208-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


208-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


208-3-3 
208-3-4 


Date of deposit 
Accession Number 


23 June 1998 (23.06.1998) 
ATCC 203008 


2084 


Additional Indications 


NONE 


208-5 | 


Designated States for Which 
Indications are Made 


all designated States 


208-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


209 
209-1 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


102 


209-2 


line 


42 


209-3 


Identification of Deposit 




209-3-1 


Name of depositary institution 


American Type Culture Collection 


209-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


209-3-3 
209-34 


Date of deposit 
Accession Number 


23 June 1998 (23.06.1998) 
ATCC 203014 
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209-4 


Additional Indications 






n»«innfltnd States for Which 
Indications are Made J 




209-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


210 

Z1U-1 


The indications made below relate to 
the deposited microorqanism(s) or 
other biological material referred to in 
the description on: 
page 


1 AO 

102 




line 


43 


210-3 
210-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


210-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virmnia 20110-2209United States of 

V H I'll W 1 &vXXv fcfc «WV* 

America 


210-3-3 


Date of deposit 


11 August 1998 (11.08.1998) 


210-3-4 


Accession Number 


ATCC 203110 


210-4 


Additional Indications 


NONE 


210-5 


Designated States for Which 
Indications are Made 


all designated States 


210-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


211 

211-1 


The indications made below relate to 

other biological material referred to In 

the description on: 

page 


102 


211-2 


line 


44 


211-3 
211-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


211-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virainia 20110-22 09Uni ted States of 
America 


211-3-3 


Date of deposit 


23 Jane 1998 (23.06.1998) 


211-3-4 


Att»ssion Number 






AriHIfi final Indications 


NUMJS 


211-5 


Designated States for Which 
Indications are Made 


all designated States 


211-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


212 


The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




212-1 


page 


102 


212-2 


line 


45 
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212-3 


Identification of Deposit 






212-3-1 


Name of depositary institution 




American Type Culture Collection 


212-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209tJnited States of 
America 


212-3-3 


Date of deposit 




09 June 1998 (09.06.1998) 


212-3-4 


Accession Number 




ATCC 209961 


212-4 


Additional Indications 


NONE 


212-5 


Designated States for Which 
Indications are Made 


all designated States 


212-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


213 

213-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 


102 


213-2 


line 




46 


2130 


Identification of Deposit 






213-3-1 


Name of depositary institution 




American xype Culture LOixecnon 


213-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


213-3-3 


Date of deposit 




09 June 1998 (09.06.1998) 


213-3-4 


Accession Number 




ATCC 209962 


213-4 


Additional Indications 


NONE 


213-5 


Designated States for Which 
Indications are Made 


all designated States 


213-6 


Separate Furnishing of Indications 

These indications win be submitted to 
the International Bureau later 


NONE 


214 

214-1 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


214-2 


fine 




47 


214-3 


Identification of Deposit 






214-3-1 


Name of depositary institution 




American Tvdq Culture Collection 


214-3-2 


Address of depositary institution 




iwoux university Diva. f Manassas r 
Virginia 20110-2209United States of 
America 


214-3-3 
214-3-4 


Date of deposit 
Accession Number 




14 May 1998 (14.05.1998) 
ATCC 209866 


214-4 


Additional Indications 


NONE 


214-5 


Designated States for Which 
Indications are Made 


all designated States 


214-6 


Separate Furnishing of Indicate 


ins 


NONE 




These indications will be submitted to 
the International Bureau later 
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215 

215-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


1 A*> 


215-2 


line 




48 


215-3 
215-3-1 


dentification of Deposit 
Name of depositary institution 




American Type Culture Collection 


215-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
v>/tin4a oni i o— 990Qnni-hed. States of 

America 


215-3-3 


Date of deposit 




25 August 1998 (2D.Uo.Xsf»o; 


215-3-4 


Accession Number 




ATCC 203157 


215-4 


Additional Indications 


NONE 


215-5 


Designated States for Which 
Indications are Made 


all designated States 




Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




216 


The indications made below relate to 
the deposited microorganism(s) or 

******* mnlAnl/>al material rafomoH tn in 




216-1 


the description on: 
page 




102 


216-2 


line 




49 


216-3 
216-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


216-3-2 


Address of depositary institution 




10801 University Blvd. , Manassas, 

\7A m j b OA1 1 fl— -99nOTT«4 f States of 

America 


216-3-3 


Date of deposit 




11 Auoust 1998 (11.08*1998) 


216-3-4 


Accession Number 




ATCC 203106 


216-4 


Additional Indications 


NONE 


216-5 


Designated States for Which 
Indications are Made 


all designated States 


216-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


217 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 




217-1 


the description on: 
page 




102 


Z17-Z 


line 




50 


217-3 
217-3-1 


Identification of Deposit 
Name of depositary institution 




American Type Culture Collection 


217-3-2 


Address of depositary institution 




10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


217-3-3 


Date of deposit 




09 June 1998 (09.06.1998) 


217-3-4 


Accession Number 




ATCC 209945 


217-4 


Additional Indications 


NONE 


217-5 


Designated States for Which 


all designated States 
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217-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


218 

218-1 


The indications made below relate to 
the deposited mfcroorganism(s) or 
otner oioiogicai materia! referred to in 
the description on: 
page 


102 


218-2 


line 


51 


218-3 
218-3-1 


Identification of Deposit 
Name of depositary institution 


Auicfxcon xype v^uiwure LOiiecuion 


218-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


218-3-3 
218-34 


Date of deposit 
Accession Number 


16 June 1998 (16.06.1998) 
ATCC 209989 


218-4 


Additional Indications 


NONE 


218-5 


Designated States for Which 
Indications are Made 


all designated States 


218-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


219 

219-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 


102 


219-2 


line 


52 


219-3 
219-3-1 


Identification of Deposit 
Name of depositary institution 


mierican xype Luivure uoiieCuion 


21&-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


219-3-3 
219-3-4 


Date of deposit 
Accession Number 


11 August 1998 (11.08.1998) 
ATCC 203108 


2194 


Additional Indications 


NONE 


219-5 


Designated States for Which 
Indications are Made 


all designated States 


219-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE - 


220 

220-1 


The indications made below relate to 
the deposited microorganism^) or 
otner oioiogicai material referred to in 
the description on: 1 
Page 


102 


220-2 


line 


53 


220-3 


Identification of Deposit 




220-3-1 
220-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


220-3-3 
220-34 


Date of deposit 
Accession Number 


11 August 1998 (11.08.1998) 
ATCC 203111 
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NONE 




noQlnnrktArl ^hitnft for Which 
Indications are Made 


&11 afiSiynauea otates 


220-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


221 

ZZi-1 


The indications made below relate to 
the deposited microoraanism(s) or 
other biological material referred to in 
the description on: 
page 


102 


004 O 

221 -2 


line 


54 


221-3 
221-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


221-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 

tr-i w»-J n 4 a Ofil 1 n—9^nQrini -hftfi States of 

America 


221-3-3 


Date of deposit 


20 October 1998 (20.10.1998) 


221-3-4 


Accession Number 


ATCC 203359 


221-4 


Additional Indications 


NONE 


221-5 ; 


Designated States for Which 
Indications are Made 


all designated States 


221-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


KANE 


222 

222-1 


The Indications made below relate to 
uMf aepositea micnKjrganisrntsj or 
other biological material referred to in 
the description on: 
page 


102 


222-2 


line 


55 


222-3 

222-S-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


222-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virainia 20 110-220 9Uni ted States of 
America 


222-3-3 


Date of deposit 


16 June 1998 (16.06.1998) 


222-3-4 


Accession Number 


ATCC 209988 


222-4 


AQQiuonai inutcaiions 


NONE 


222-6 


Designated States for Which 
Indications are Made 


all cLe airmailed States 


222-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


223 

223-1 


The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


103 


223-2 


line 


2 
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223-3 


Identification of Deposit 




223-3-1 


Name of depositary Institution 


AynoT*i Tvno fill f n t*o PaI lonf 4 ah 


223-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


223-3-3 


Date of deposit 


16 June 1998 (16.06.1998) 


223-3-4 


Accession Number 


ATCC 209978 


223-4 


Additional Indications 


NONE 


223-5 


Designated States for Which 
Indications are Made 


all designated States 


223-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


224 
224-1 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological materia! referred to In 
the description on: 
page 


103 


224-2 


line 


3 


224-3 


Identification of Deposit 




224-3-1 


K|arm> nf rtorwutarv in^trti it inn 


American Type Culture Collection 


224-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


224-3-3 
224-3-4 


Date of deposit 
Accession Number 


04 August 1998 (04.08.1998) 
ATCC 203098 


224-4 


Additional Indications 


NONE 


224-5 


Designated States for Which 
Indications are Made 


all designated States 


224-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


225 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on* 




225-1 


page 


103 


225-2 


line 


4 


225-3 


Identification of Deposit 




225-3-1 


Name of depositary institution 


iuueficau JLjfj/© Luxtuie woiiecuon 


225-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


225-3-3 


Date of deposit 


16 June 1998 (16.06.1998) 


225-M 


Accession Number 


ATCC 209980 


225-4 


Additional indications 


NONE 


225-5 


Designated States for Which 
Indications are Made 


all designated States 


225-6 


Separate Furnishing of Indications 

These indications wiH be submitted to 
the International Bureau rater 


NONE 
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226 

226-1 
226-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
5 


226-3 
226-3-1 

226-3-2 

226-3-3 
226-3-4 


dentffication of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 

9ni 1 0— 99nQTTnifc#w4 States of 

Virginia *4U?WI1XW3U gwowoa 

America 

04 August 1998 (04.08-1998) 
ATCC 203091 


226-4 


Additional Indications 


NONE 


226-5 


Designated States for Which 
Indications are Made 


all designated States 


226-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


227 

227-1 
227-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
6 


227-3 
227-3-1 

227-3-2 

227-3-3 
227-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia *uiau A^us'unxweci otauca 
America 

04 August 1998 (04.08.1998) 
ATCC 203090 


227-4 


Additional Indications 


NONE 


227-5 


Designated States for Which 


all designated States 


2274 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


228 

228-1 
228-2 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to In 
the description on: 
page 

une 


103 

7 


228-3 
228-3-1 

228-3-2 

228-3-3 
228-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203092 


228-4 


Additional Indications 


NONE 


228-6 


Designated States for Which 
Indications are Made 


all designated States 
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226-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


229 

229-1 


The Indications made below relate to 
the deposited microorganlsm(s) or 
otner oioiogicai material referred to in 
the description on: 
page 


103 


229-2 


line 


8 


229-3 


Identification of Deposit 




229-3-1 


Name of depositary institution 


r>an THmA Pnl ^uro PaI 1 A/if i s\t\ 


229-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


229-3-3 


Date of deposft 


10 November 1998 (10.11.1998) 


229-3-4 


Accession Number 


ATCC 203452 


229-4 


Additional Indications 


NONE 


229-5 


Designated States for Which 
Indications are Made 


all designated. States 


229-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


230 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




230-1 


page 


103 


230-2 


line 


9 


230-3 
230-3-1 


Identification of Deposit 
Name of depositary institution 


iunerican xype u.uivure Loiiecuion 


230-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


230-3-3 
230-3-4 


Date of deposit 
Accession Number 


01 September 1998 (01.09.1998) 
ATCC 203173 


230-4 


Additional Indications 


NONE 


230-5 


Designated States for Which 
Indications are Made 


all designated States 


230-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


231 

231-1 


The indications made below relate to 
the deposited microorganism^) or 
omer Dioiogicai maienai rererrea to in 
the description on: 
page 


103 


231-2 


line 


10 


231-3 


Identification of Deposit 




231-3-1 


Name of depositary institution 


American Type Culture Collection 


231-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


231-W 


Date of deposit 


17 November 1998 (17.11.1998) 


231-3-4 


Accession Number 


ATCC 203464 



219 



WO 01/40466 



PCT/US30/32678 



Original (for SUBMISSION) - printed on 01 .12.2000 02:57:35 PM 



231-4 


Additional Indications 


NONE 


231-5 


Doftlanatfifl States for Which 
Indications are Made 


all Ha si. ana. tied. States 


231-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


232 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 






line 




232-3 

232-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


232-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


232-3-3 


Date of deposit 


18 August 1998 (18.08.1998) 


232-3-4 


Accession Number 


ATCC 203132 


232-4 


Additional Indications 


NONE 


232-5 


Designated States for wnicn 
Indications are Made 


all oesxgnateo. otates 


2324 


Separate Furnishing of Indications 


NONE 




These indications will be submitted to 
the International Bureau later 




233 

233-1 


The indications made below relate to 
HtA ttanoftlted mfcrooraanlsmfs) or 
other biological material referred to in 
the description on: 
page 


XUJ 


233-2 


line 


xz 


233-3 

233-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


233-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


233-3-3 


Date of deposit 


09 September 1998 (09.09.1998) 


233-3-4 


Accession Number 


ATCC 203254 


233-4 


Additional Indications 


MANS 


233-5 


Designated States for Which 
Indications are Made 


all designated States 


2334 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


234 . 
234-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


■ 

103 


234-2 


line 


13 
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234-3 


Identification of Deposit 




234-3-1 


Name of depositary institution 


nmoirxcaii xype wuibure LOiiecuion 


234-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


234-3-3 


Date of deposit 


20 October 1998 (20.10.1998) 


234-3-4 


Accession Number 


ATCC 203358 


2344 


Additional Indications 


NONE 


234-5 


Designated States for Which 
Indications are Made 


all designated States 


234-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


235 
235-1 


The indications made below relate to 
the deposited microorgantem(s) or 
other biological material referred to In 

f Ka H#Mu»ri ntiAri An* 

WW UOOWiipUUll Wfla 

page 


103 


235-2 


line 


14 


235-3 


Identification of Deposit 






name or depositary insuuiuon 


American Type Culture Collection 


235-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


235-3-3 


Date of deposit 


04 August 1998 (04.08.1998) 


235-34 


Accession Number 


ATCC 203093 


2354 


Additional Indications 




23S-5 


Designated States for Which 
Indications are Made 


all desicrnated States 


2354 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


236 
236-1 


The indications made below relate to 
the deposited microorganism^) or 
other biological material referred to in 
the description on: 
page 


103 


236-2 


fine 


15 


236-3 


Identification of Deposit 




236-3-1 


Name of depositary institution 


iuierican xype uiiuuxe Loiiecuion 


236-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


236-3-3 


Date of deposit 


03 November 1998 (03.11.1998) 


236-34 


Accession Number 


ATCC 203457 


2364 


Additional Indications 


NONE 


236-5 


Designated States for Which 
Indications are Made 


all designated States 


236-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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237 

237-1 
237-Z 


The Indications made below relate to 
the deposited microorganrsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
16 


237-3 
237-3-1 

237-3-2 

237-M 
237-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 

YirQinio &UliU ££U9wuluea ©vc^wso u*. 

America 

09 September 1998 (09.09.1998) 
ATCC 203241 


237-4 


Additional Indications 


NONE 


237-5 


Designated States for Which 
Indications are Made 


all designated States 


237-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


238 

238-1 
238-2 


The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 

fine 


103 
17 


238-3 
238-3-1 

238-3-2 

238-3-3 
238-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia £Uiiu a '££U7unibea otates ot 
America 

09 September. 1998 (09.09.1998) 
ATCC 203249 


2384 


Additional Indications 


NONE 


238-6 


Designated States for Which 
Indications are Made 


all designated States 


238-6 


Separate Furnishing of Indications 

These indications wil be submitted to 
the International Bureau later 


NONE 


239 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

linA 




239-3 
239-3-1 

239-3-2 

239-3-3 
239-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 September 1998 (09.09.1998) 
ATCC 203250 


239-4 


Additional Indications 


NONE 


239-5 


Designated States for Which 
Indications are Made 


all designated States 
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239-6 


Separate Furnishing of Indications 

These Indications will be submitted to 
the International Bureau later 


NONE 


240 

240-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 


103 


240-2 


line 


19 


240-3 


Identification of Deposit 




240-3-1 


Name of depositary institution 


iimericdii xype tuiuure Loiiecuion 


2404-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


240-3-3 


Date of deposit 


18 August 1998 (18.08.1998) 


24044 


Accession Number 


ATCC 203131 


2404 


Additional Indications 


NONE 


240-6 


Designated States for Which 
Indications are Made 


all designated States 


240-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


241 


The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 




241-1 


page 


103 


241-2 


line 


20 


2414 


Identification of Deposit 




241-3-1 


Name of depositary institution 


American Type Culture Collection 


241-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


24144 


Date of deposit 


15 September 1998 (15.09.1998) 


241-34 


Accession Number 


ATCC 203223 


2414 


Additional Indications 


NONE 


241-5 


Designated States for Which 
Indications are Made 


all designated States 


241-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


242 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




242-1 


page 


103 


242-2 


line 


21 


2424 


identification of Deposit 




2424-1 


Name of depositary institution 


American Type Culture Collection 


242-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


242-34 


Date of deposit 


15 September 1998 (15.09.1998) 


242-34 


Accession Number 


ATCC 203233 
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242-4 i 


Additional Indications 


NONE 




riaelnrtatoH <itatoQ for Which 

ndlcatjons are Made 


all H«<* irmatGci States 


242-6 


Separate Furnishing of Indications ] 

These indications will be submitted to 
the International Bureau later 


KONE 


243 

243-1 


The Indications made below relate to 
th» danosited microoraanism(s) or 
other biological material referred to in 
the description on: 
page 




243-2 


line 




243-3 
243-3-1 


dentification of Deposit 
Name of depositary institution 


American Type Culture Collection 


243-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virainia 20110-2209United States of 
America 


243-3-3 


Date of deposit 


09 September 1998 (09-09.1998) 


243-3-4 


Accession Number 


ATCC 203252 


243-4 


Additional Indications 


NONE 


243-5 


Designated States for Which 
Indications are Made 


all desxgnated states 


243-6 


Separate Furnishing of Indications 

These indications wiU be submitted to 
the International Bureau later 


NONE 


244 

244-1 


The indications made below relate to 

Die QepOSiceci uilcroorijani5*Ti\5»| ur 

other biological material referred to In 

the description on: 

page 




244-2 


line 


o o 


244-3 
244-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection: 


244-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


244-3-3 


Date of deposit 


17 November 1998 (17.11.1998) 


1A A Q A 




»TPP 903476 


OAA-A 
An*9 


Additional Indications 


NONE 


244-5 


Designated States for Which 
Indications are Made 


all designated States 


244-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


245 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




245-1 


page 


103 


245-2 


line 


24 
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245-3 
245-3-1 

245-3-2 
245-3-3 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 
Date of deposit 


Am AY"! /tan IHmA fSi ~\ 4-1-1 Ha! 1 aaV 4 am 
iUUexiCall ^ jTP" LUltUlc LOXlBCulOZl 

10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203094 


245-4 


Additional Indications 


NONE 


245-5 


Designated States for Which 
Indications are Made 


all designated States 


245-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


246 


The indications made below relate to 
the deposited mlcroorganisrn(s) or 
other biological material referred to In 

frfrio Hocrrintinn r»«* 




246-1 
246-2 


page 
line 




103 
25 


246-3 

246-3-1 

246-3-2 

246-3-3 
246-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 September 1998 (15.09.1998) 
ATCC 203235 


246-4 


Additional Indications 


NONE 


246-5 


Designated States for Which 
Indications are Made 


all desionated fifafoB 


246-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


247 

247-1 
247-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
26 


247-3 
247-3-1 

247-3-2 

247^3 
247-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


inner xcan Type culture collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 September 1998 (22.09.1998) 
ATCC 203267 


247-4 


Additional Indications 


NONE 


247-5 


Designated States for Which 
Indications are Made 


all designated States 


247-6 


Separate Furnishing of Indications 

These indications wOl be submitted to 
the International Bureau later 


NONE 
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248 

1 

1 

248-1 
248-2 


rhe Indications made below relate to 

the deposited mlcroorganism(s) or 

other biological material referred to in 

the description on: 

page 

ine 


103 
27 


248-3 
248-3-1 

248-3-2 

248-3-3 
248-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 2uiiu /^uyuniuea awwa 
America 

22 September 1998 (22.09.1998) 
ATCC 203282 


248-4 


Additional Indications 


NONE 


248-6 


Designated States for Which 
ndlcations are Made 


all designated States 


248-6 


Separate Furnishing of Indications 

These indications wfll be submitted to 
the International Bureau later 


NONE 


249 

249-1 
249-2 


The indications made below relate to 

the deposited microorganism^) or 

other biological material referred to in 

the description on: 

page 

line 


103 
28 


24&4-1 
249-3-2 

249-3-3 
249-3-4 


irf Aittificatiofi of Da DOS it 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 2 0 11 O-ZZ Ununited atates oi 
America 

09 February 1999 (09.02.1999) 
ATCC 203657 


249-4 


Additional Indications 


NONE 


249-5 


Designated States for Which 
Indications are Made 


all designated States 


249-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


250 

250-1 
250-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


103 
29 


250-3 
250-3-1 

250-3-2 

250-3-3 
250-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 September 1998 (22.09.1998) 
ATCC 203276 


250-4 


Additional Indications 


NONE 


250-5 


Designated Stales for Which 
Indications are Made 


all designated States 
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250-6 


Separata Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


251 

251-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


103 


251-2 


line 


30 


251-3 


Identification of Deposit 




251-3-1 
251-3-2 


Name of deoosrtarv institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


251-3-3 
251-3-4 


Date of deposit 
Accession Number 


25 August 1998 (25.08.1998) 


251-4 


Additional Indications 


WAttfl 

MUN£ 


251-5 


Designated States for Which 
Indications are Made 


all dftsifmatftH States 


251-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


252 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




252-1 


page 


103 


252-2 


fine 


31 


252-3 
252-3-1 

252-3-2 


Identification of Deposit 

Name of r1f*nn<utarv irrctthitinn 

Address of depositary institution 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


252-3-3 
252-34 


Date of deposit 
Accession Number 


18 August 1998 (18.08.1998) 
ATCC 203135 


252-4 


Additional Indications 


KO0TP 


252-5 


Designated States for Which 
Indications are Made 


all designated States 


252-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


253 

253-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


103 


253-2 


line 


32 


253-3 


Identification of Deposit 




253-3-1 
253-3-2 


Name of depositary institution 
Address of depositary institution 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


253-3-3 
253-3-4 


Date of deposit 
Accession Number 


03 November 1998 (03.11.1998) 
ATCC 203459 
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Aaaruonai inaicauons 


NONE 


253-5 


DMlnnfltod ShttM for Which 
Indications are Mado 


all designated States 


253-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


254 

1 


The indications made below relate to 
the denoslted mlcrooraanismfsl or 

VI fw \J Bpi/91 Vo W 1 1 IIVI WWI J|OI IIOI 1 l|Q/ VI 

other biological material referred to in 

the description on: 

page 


103 




line 


33 


254-3 


Identification of Deposit 




254-3-1 


Name of depositary institution 


American Type Culture Collection 


254-3-2 


Address of depositary institution 


10801 University Blvd., Manassas , 
Virginia zuiiu-^zuyuniT^d states or 
America 


254-3-3 


Date of deposit 


22 September 1998 (22.09.1998) 


254-3-4 


Accession Number 


ATCC 203270 


254-4 


Additional Indications 


NONE 


254-5 


Designated States for Which 
Indications are Made 


all designated States 


254-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


ij men? 


255 

ICC 4 


The indications made below relate to 
in© oeposraea microorganisin\sj or 
other biological material referred to in 
the description on: 
page 


103 




line 


34 


255-3 


Identification of Deposit 




255-3-1 


Name of depositary institution 


American Type Culture Collection 


255-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zuiiu'&zuyunitea otatss or 
America 


255-3-3 


Date of deposit 


12 January 1999 (12.01.1999) 


OCR 1 A 


Accession wurnoer 


ATCC 203573 


255-4 


AflilMljtMl In .11 n mil - — 

Additional indications 


NONE 


255-5 


Desionated States for Which 
Indications are Made 


all designated states 


255-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


256 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




256-1 


page 


103 


256-2 


line 


35 
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256-3 


Identification of Deposit 




256-3-1 


Name of deoositarv institution 


American Type Culture Collection 


256-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


256-3-3 


Date of deposit 


17 November 1998 (17.11.1998) 


256-3-4 


Accession Number 


ATCC 203477 


256-4 


Additional indications 


Nunc 


256-5 


Designated States for Which 
Indications are Made 


all He si cm 3. ted States 


256-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


257 

257-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
tne description on: 

page 


103 


257-2 


line 


36 


257-3 


Identification of Deposit 




257-3-1 


Name of depositary institution 


American Type Culture Collection ' 


257-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


257-3-3 


Date of deposit 


06 October 1998 (06.10.1998) 


257-34 


Accession Number 


ATCC 203315 


257-4 


Additional Indications 


NONE 


257-5 


Designated States for Which 
Indications are Made 




257-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 

• 


258 
256-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 

umj ucocnpuon on. 

page 


103 


258-2 


line 


37 


258-3 


Identification of Deposit 




258-3-1 


Name of deoosftarv institution 


American Type Culture Collection 


258-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


258-3-3 


Date of deposit 


06 October 1998 (06.10.1998) 


258-34 


Accession Number 


ATCC 203313 


258-4 


Additional Indications 


NONE 


258-5 


Designated States for Which 
Indications are Made 


all designated States 


258-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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259 

259-1 
259-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
oaoe 

line 


103 

J. w «3 

3fi s 


259-3 
259-3-1 

259-3-2 

259-3-3 
259-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virainia 20110-2209United States of 
America 

27 October 1998 (27.10.1998) 
ATCC 203407 


2594 


Additional Indications 


NONE 




uosignaiea dunes ror wnicn 
Indications are Made 


all desxgnated States 


259-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


260 

ZOU- 1 

OCA o 
ZQU-Z 


The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
39 


260-3 
260-3-1 

260-3-2 

260-3-3 
260-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 

V-irninia 201 1 0-220QTTni fc#*ri States of 

America 

22 December 1998 (22.12.1998) 
ATCC 203553 


2604 


Additional Indications 


NONE 


260-5 


Desinnated States for Which 

Indications are Made 


all designatea States 


260-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


261 

261-1 
261-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


103 
40 


261-3 
261-3-1 

261-3-2 

261-3-3 
261-34 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203549 


261-4 


Additional Indications 


NONE 


261-6 


Designated States for Which 
Indications are Made 


all designated States 
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261-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


262 

262-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


103 


262-2 


line 


41 


262-3 


Identification of Deposit 




262-3-1 


Name of depositary institution 


Am ei. ican. xype Luiture collection 


262-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


262-3-3 


Date of deposit 


22 December 1998 (22.12.1998) 


262-3-4 


Accession Number 


ATCC 203550 


262-4 


Additional Indications 




262-5 


Designated States for Which 
Indications are Made 


all de si ana ted States 


262-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


263 

263-1 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 


103 


263-2 


line 


42 


263-3 


Identification of Deposit 




263-3-1 


Name of deoosrtarv institution 


American Type Culture Collection 


263-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States: of 
America 


263-3-3 
263-3-4 


Date of deposit 
Accession Number 


08 June 1999 (08.06.1999) 
ATCC PTA-204 


263-4 


Additional Indications 


NONE 


263-6 


Designated States for Which 
Indications are Made 


all designated States 


263-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


264 

264-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


103 


264-2 


line 


43 


264-3 


dentification of Deposit 




264-3-1 


Name of depositary institution 


American Type Culture Collection 


264-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


264-3-3 
264-34 


Date of deposa 
Accession Number 


29 October 1998 (29.10.1998) 
ATCC 203391 
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264-4 


Additional Indications 


NONE 


264-5 


Designated States for Which 
Indications are Made 


all designated States 


264-6. 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


265 

265-1 
265-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
44 


265-3 
265-3-1 

265-3-2 
265-3-3 

ice u 


1 dentin cation or Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110~2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203863 


265-4 


Additional Indications 


NONE 


265-5 


Designated States for Which 
indications are Made 


all designated States 


265-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


266 

266-1 
266-2 


The Indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
45 


266-3 
266-3-1 

266-3-2 

266-W 
265-3-4 


Identification or Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 March 1999 <09.03.1999) 
ATCC 203834 


266-4 


Additional Indications 


NONE 


266-5 


Designated States for Which 
Indications are Made 


all designated States 


266-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


HONE 


267 

267-1 
267-2 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
46 
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267-3 

267-3-2 

267-3-3 
267-3^ 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Vircrinia 20110-2209United States of 

« *»m mm% mmm4m4mmwm m Mmm 4mm *W mm» mw» W 4mm 4mm mW VMA mm \4W*Bm\ WW m& m mWm\m 

America 

20 July 1999 (20.07.1999) 
ATCC PTA-382 


267-4 


Additional Indications 


NONE 


267-5 


Designated States for Which 
Indications are Made 


all designated States 


267-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


FOR RECEIVING OFFICE USE ONLY 


CM 


This form was received with the 
international application: 
(yes or no) 




(M-1 


Authorized officer 




FOR INTERNATIONAL BUREAU USE ONLY 


0-5 


This form was received by the 
international Bureau on: 




0-5-1 « 


Authorized officer 
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WHAT IS CLAIMED IS : 

1. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
that encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown in 
Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6). Figure 8 (SEQ ID NO:8), Figure 
10 (SEQ ID NO:10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), 
5 Figure 18 (SEQ ID NO: 18), Figure 20 (SEQ ID NO:20). Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID 
NO-.24), Figure 26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30). Figure 32 (SEQ 
ID NO:32), Figure 34 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 
(SEQ ED NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 
48 (SEQ ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), 
10 Figure 56 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60). Figure 62 (SEQ ID 
NO:62), Figure 64 (SEQ ID NO:64), Figure 66 (SEQ DO NO:66), Figure 68 (SEQ ID NO:68). Figure 70 (SEQ 
ID NO:70), Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 
(SEQ ID NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 
86 (SEQ ID NO:86), Figure 88 (SEQ ED NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), 
15 Figure 94 (SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID 
NO:100), Figure 102 (SEQ ID NO:102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 
108 (SEQ ID NO:108), Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID 
NO:114), Figure 116(SEQ ID NO:116), Figure 118(SEQ ID NO:118), Figure 120 (SEQ ID NO: 120), Figure 
122 (SEQ ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID 
20 NO:128), Figure 130 (SEQ ID NO:130). Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO:134), Figure 
136 (SEQ ID NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID 
NO:142), Figure 144 (SEQ ID NO:144), Figure 146 (SEQ ED NO: 146), Figure 148 (SEQ ID NO-.148), Figure 
150 (SEQ ED NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154). Figure 156 (SEQ ID 
NO:156), Figure 158 (SEQ ID NO:158), Figure 160 (SEQ ED NO: 160), Figure 162 (SEQ ID NO:162), Figure 
25 164 (SEQ ID NO:164), Figure 166 (SEQ ED NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID 
NO:170), Figure 172 (SEQ ID NO:172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO:176), Figure 
178 (SEQ ID NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID 
NO:184), Figure 186 (SEQ ID NO:186), Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 
192 (SEQ ID NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID 
30 NO: 198), Figure 200 (SEQ ED NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 
206 (SEQ ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID 
NO:212), Figure 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218). Figure 
220 (SEQ ID NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID 
NO:226), Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 
35 234 (SEQ ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID 
NO:240), Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 
248 (SEQ ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID 
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NO:254), Figure 256 (SEQ ID N0:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 
262 (SEQ ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID 
NO:268), Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 
276 (SEQ ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID 
NO:282), Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 
5 290 (SEQ ID NO:290), Figure 292 (SEQ ID NO:292) f Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID 
NO:296), Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 
304 (SEQ ID NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID 
NO:310), Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316) f Figure 
318 (SEQ ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID 

10 NO:324), Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 
332 (SEQ ID NO:332) f Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID 
NO:338), Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 
346 (SEQ ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID 
NO:352), Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 

15 360 (SEQ ID NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID 
NO:366), Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 
374 (SEQ ID N0:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID 
NO:380), Figure 382 (SEQ ED NO:382), Figure 384 (SEQ ID NO:384) f Figure 386 (SEQ ID NO:386), Figure 
388 (SEQ ID NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID 

20 NO:394), Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 
402 (SEQ ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID 
NO:408), Figure 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 
416 (SEQ ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID 
NO:422), Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 

25 430 (SEQ ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID 
NO:436), Figure 438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 
444 (SEQ ID NO:444) f Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID 
NO:450), Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 
458 (SEQ ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID 

30 NO:464), Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 
472 (SEQ ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID 
NO:478), Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 
486 (SEQ ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID 
NO:492), Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 

35 500 (SEQ ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID 
NO:506), Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 
514 (SEQ ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID 1*0:518), Figure 520 (SEQ ID 
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NO:520), Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ED NO:524), Figure 526 (SEQ ID NO:526), Figure 
528 (SEQ ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID 
NO:534), Figure 536 (SEQ ID NO:536). Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 
542 (SEQ ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546). Figure 548 (SEQ ID 
NO:548) and Figure 550 (SEQ ID NO:550). 

5 

2. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 
ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7). Figure 9 (SEQ ID NO:9), Figure 11 (SEQ ID 
NO: 1 1), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), Figure 17 (SEQ ID NO: 17), Figure 19 (SEQ 

10 ID NO: 19), Figure 21 (SEQ ED NO:21), Figure 23 (SEQ ED NO:23), Figure 25 (SEQ ID NO:25), Figure 27 
(SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID NO:31), Figure 33 (SEQ ID NO:33), Figure 
35 (SEQ ID NO:35), Figure 37 (SEQ ED NO:37), Figure 39 (SEQ ED NO:39), Figure 41 (SEQ ID NO:41), 
Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 (SEQ ID NO:47), Figure 49 (SEQ ID 
NO:49), Figure 5 1 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 55 (SEQ ID NO:55), Figure 57 (SEQ 

15 ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), Figure 63 (SEQ ID NO:63), Figure 65 
(SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID NO:69), Figure 71 (SEQ ID NO:71), Figure 
73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75), Figure 77 (SEQ ID NO:77), Figure 79 (SEQ ID NO:79), 
Figure 81 (SEQ ED NO:81), Figure 83 (SEQ ID NO:83), Figure 85 (SEQ ID NO:85), Figure 87 (SEQ ID 
NO:87), Figure 89 (SEQ ID NO:89), Figure 91 (SEQ ID NO:91), Figure 93 (SEQ ID NO:93), Figure 95 (SEQ 

20 ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), Figure 101 (SEQ ID NO:101), Figure 
103 (SEQ ID NO:103), Figure 105 (SEQ ID NO:105), Figure 107 (SEQ ID NO:107), Figure 109 (SEQ ID 
NO: 109), Figure 1 1 1 (SEQ ID NO: 1 1 1), Figure 1 13 (SEQ ID NO: 1 13), Figure 1 15 (SEQ ID NO: 115), Figure 
117 (SEQ ID NO:117), Figure 119 (SEQ ID NO:119), Figure 121 (SEQ ID NO:121), Figure 123 (SEQ ID 
NO:123). Figure 125 (SEQ ED NO: 125), Figure 127 (SEQ ID NO: 127), Figure 129 (SEQ ID NO: 129), Figure 

25 131 (SEQ ID NO: 131), Figure 133 (SEQ ID NO: 133), Figure 135 (SEQ ID NO: 135), Figure 137 (SEQ ID 
NO: 137), Figure 139 (SEQ ED NO: 1390). Figure 141 (SEQ ID NO: 141), Figure 143 (SEQ ID NO: 143), Figure 
145 (SEQ ID NO:145), Figure 147 (SEQ ID NO:147), Figure 149 (SEQ ID NO:149), Figure 151 (SEQ ID 
NO:151), Figure 153 (SEQ ID NO:153), Figure 155 (SEQ ID NO:155), Figure 157 (SEQ ID NO:157), Figure 
159 (SEQ ID NO: 159), Figure 161 (SEQ ID NO: 161), Figure 163 (SEQ ID NO: 163), Figure 165 (SEQ ID 

30 NO:165), Figure 167 (SEQ ID NO: 167). Figure 169 (SEQ ID NO: 169), Figure 171 (SEQ ID NO: 171), Figure 
173 (SEQ ID NO:173), Figure 175 (SEQ ID NO:175), Figure 177 (SEQ ID NO:177), Figure 179 (SEQ ID 
NO: 179), Figure 181 (SEQ ID NO: 181), Figure 183 (SEQ ID NO: 183), Figure 185 (SEQ ID NO: 185), Figure 
187 (SEQ ID NO: 187), Figure 189 (SEQ ID NO: 189), Figure 191 (SEQ ID NO: 191), Figure 193 (SEQ ID 
NO: 193), Figure 195 (SEQ ED NO: 195), Figure 197 (SEQ ID NO: 197), Figure 199 (SEQ ID NO: 199), Figure 

35 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ ID NO:205), Figure 207 (SEQ ID 
NO:207), Figure 209 (SEQ ID NO:209), Figure 21 1 (SEQ ID NO:21 1), Figure 213 (SEQ ED NO:213), Figure 
215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ ID NO-.219), Figure 221 (SEQ ED 
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NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225), Figure 227 (SEQ ID NO:227), Figure 
229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ ID NO:233), Figure 235 (SEQ ID 
NO:235) f Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239), Figure 241 (SEQ ID NO:241), Figure 
243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ ID NO:247), Figure 249 (SEQ ID 
NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), Figure 255 (SEQ ID NO:255), Figure 
5 257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ ID NO:261), Figure 263 (SEQ ID 
NO:263), Figure 265 (SEQ ID NO:265), Figure 267 (SEQ ID NO:267), Figure 269 (SEQ ID NO:269), Figure 
271 (SEQ ID NO:271), Figure 273 (SEQ ID NO :273), Figure 275 (SEQ ID NO:275), Figure 277 (SEQ ID 
NO:277), Figure 279 (SEQ ID N0:279), Figure 281 (SEQ ID N0:281), Figure 283 (SEQ ID NO:283), Figure 
285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287) t Figure 289 (SEQ ID NO:289), Figure 291 (SEQ ID 

10 NO:291) f Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID N0:295), Figure 297 (SEQ ID N0:297), Figure 
299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ ID NO:303), Figure 305 (SEQ ID 
NO:305), Figure 307 (SEQ ID NO:307), Figure 309 (SEQ ID NO:309), Figure 31 1 (SEQ ID N0:311), Figure 
313 (SEQ ID NO:313), Figure 315 (SEQ ID NO:315) f Figure 317 (SEQ ID NO:317), Figure 319 (SEQ ID 
NO:319), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ID NO:323), Figure 325 (SEQ ID NO:325), Figure 

15 327 (SEQ ID NO:327) f Figure 329 (SEQ ID NO:329), Figure 331 (SEQ ID NO:331), Figure 333 (SEQ ID 
NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), Figure 339 (SEQ ID NO:339), Figure 
341 (SEQ ID NO:341), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ ID NO:345), Figure 347 (SEQ ID 
NO:347), Figure 349 (SEQ ID NO:349), Figure 351 (SEQ ID N0:351), Figure 353 (SEQ ID NO:353), Figure 
355 (SEQ ID NO:355), Figure 357 (SEQ ID N0:357), Figure 359 (SEQ ID NO:359), Figure 361 (SEQ ID 

20 NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365), Figure 367 (SEQ ID NO:367)> Figure 
369 (SEQ ID NO:369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ ID NO:373), Figure 375 (SEQ ID 
NO:375), Figure 377 (SEQ ID NO:377), Figure 379 (SEQ ID NO:379), Figure 381 (SEQ ID NO:381), Figure 
383 (SEQ ID NO:383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ ID NO:387), Figure 389 (SEQ ID 
NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID N0:393), Figure 395 (SEQ ID NO:395), Figure 

25 397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399), Figure 401 (SEQ ID NO:401), Figure 403 (SEQ ID 
NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), Figure 409 (SEQ ID NO:409), Figure 
411 (SEQ ID NO:411), Figure 413 (SEQ ID NO:413), Figure 415 (SEQ ID NO:415), Figure 417 (SEQ ID 
NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), Figure 423 (SEQ ID NO:423), Figure 
425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427), Figure 429 (SEQ ID NO:429), Figure 431 (SEQ ID 

30 NO:431), Figure 433 (SEQ ID NO:433), Figure 435 (SEQ ID NO:435), Figure 437 (SEQ ID NO:437), Figure 
439 (SEQ ID NO:439), Figure 441 (SEQ ID NO:441), Figure 443 (SEQ ID NO:443), Figure 445 (SEQ ID 
NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), Figure 451 (SEQ ID NO:451), Figure 
453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ ID NO:457), Figure 459 (SEQ ID 
NO:459), Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), Figure 465 (SEQ ID NO:465), Figure 

35 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 471 (SEQ ID NO:471), Figure 473 (SEQ ID 
NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), Figure 479 (SEQ ID NO:479) f Figure 
481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483) t Figure 485 (SEQ ID NO:485), Figure 487 (SEQ ID 
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NO:487), Figure 489 (SEQ ID NO:489). Figure 491 (SEQ ID NO:491), Figure 493 (SEQ ID NO:493), Figure 
495 (SEQ ID NO:495), Figure 497 (SEQ ID NO:497), Figure 499 (SEQ ID NO:499), Figure 501 (SEQ ID 
NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505). Figure 507 (SEQ ID NO:507), Figure 
509 (SEQ ID NO:509), Figure 511 (SEQ ID N0:511), Figure 513 (SEQ ID NO:513), Figure 515 (SEQ ID 
NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), Figure 521 (SEQ ID NO:521), Figure 
5 523 (SEQ ID NO:523), Figure 525 (SEQ ID NO:525), Figure 527 (SEQ ID NO:527), Figure 529 (SEQ ID 
NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), Figure 535 (SEQ ID NO:535), Figure 
537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ ID NO:541), Figure 543 (SEQ ID 
NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547) and Figure 549 (SEQ ID NO:549). 

10 3. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 

selected from the group consisting of die full-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:l), Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 9 
(SEQ ID NO:9), Figure 11 (SEQ ID NO:ll), Figure 13 (SEQ ID NO:13), Figure 15 (SEQ ID NO:15), Figure 
17 (SEQ ID NO:17), Figure 19 (SEQ ID NO:19). Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), 

15 Figure 25 (SEQ ID NO:25), Figure 27 (SEQ ID NO:27), Figure 29 (SEQ ID NO:29). Figure 31 (SEQ ID 
NO:31), Figure 33 (SEQ ID NO:33), Figure 35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ 
ID NO:39), Figure 41 (SEQ ID NO:41), Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 
(SEQIDNO:47), Figure 49 (SEQ ID NO:49), Figure51 (SEQIDNO:51), Figure 53 (SEQ ID NO:53), Figure 
55 (SEQ ID NO:55), Figure 57 (SEQ ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), 

20 Figure 63 (SEQ ID NO:63), Figure 65 (SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID 
NO:69), Figure 71 (SEQ ID NO:71), Figure 73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75). Figure 77 (SEQ 
ID NO:77), Figure 79 (SEQ ID NO:79), Figure 81 (SEQ ID NO:81). Figure 83 (SEQ ID NO:83). Figure 85 
(SEQ ID NO:85), Figure 87 (SEQ ID NO:87), Figure 89 (SEQ ID NO:89). Figure 91 (SEQ ID NO:91), Figure 
93 (SEQ ID NO:93), Figure 95 (SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), 

25 Figure 101 (SEQ ID NO: 101), Figure 103 (SEQ ID NO: 103), Figure 105 (SEQ ID NO-.105), Figure 107 (SEQ 
ID NO:107), Figure 109 (SEQ ID NO:109), Figure 111 (SEQ ID NO:lll), Figure 113 (SEQ ID NO:113), 
Figure 115 (SEQ ID NO: 115), Figure 117 (SEQ ID NO: 117), Figure 119(SEQIDNO:119), Figure 121 (SEQ 
ID NO:121), Figure 123 (SEQ ID NO:123), Figure 125 (SEQ ID NO:125), Figure 127 (SEQ ID NO:127), 
Figure 129 (SEQ ID NO:129). Figure 131 (SEQ ID NO: 131), Figure 133 (SEQ ID NO: 133), Figure 135 (SEQ 

30 ID NO:135), Figure 137 (SEQ ID NO:137), Figure 139 (SEQ ID NO:1390), Figure 141 (SEQ ID NO:141), 
Figure 143 (SEQ ID NO: 143), Figure 145 (SEQ ID NO:145), Figure 147 (SEQ ID NO:147), Figure 149(SEQ 
ID NO:149), Figure 151 (SEQ ID NO:151), Figure 153 (SEQ ID NO:153), Figure 155 (SEQ ID NO:155), 
Figure 157 (SEQ ID NO:157), Figure 159 (SEQ ID NO:159), Figure 161 (SEQ ID NO:161), Figure 163 (SEQ 
ID NO: 163), Figure 165 (SEQ ID NO:165), Figure 167 (SEQ ID NO: 167), Figure 169 (SEQ ID NO:169), 

35 Figure 171 (SEQ ID NO:171), Figure 173 (SEQ ID NO:173), Figure 175 (SEQ ID NO:175), Figure 177 (SEQ 
ID NO:177), Figure 179 (SEQ ID NO:179), Figure 181 (SEQ ID NO:181), Figure 183 (SEQ ID NO:183), 
Figure 185 (SEQ ID NO: 185), Figure 187 (SEQ ID NO: 187), Figure 189 (SEQ ID NO: 189), Figure 191 (SEQ 
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ID NO:191), Figure 193 (SEQ ID NO:193), Figure 195 (SEQ ID NO:195), Figure 197 (SEQ ID NO:197), 
Figure 199 (SEQ ID NO:199), Figure 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ 
ID NO:205), Figure 207 (SEQ ID NO:207), Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID N0:211) f 
Figure 213 (SEQ ID NO:213) t Figure 215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ 
ID NO:219), Figure 221 (SEQ ID NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225)> 
5 Figure 227 (SEQ ID NO:227), Figure 229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ 
ID NO:233), Figure 235 (SEQ ID NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239). 
Figure 241 (SEQ ID NO:241), Figure 243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ 
ID NO:247), Figure 249 (SEQ ID NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), 
Figure 255 (SEQ ID NO:255). Figure 257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ 

10 ID NO:261), Figure 263 (SEQ ID NO:263) f Figure 265 (SEQ ID NO:265), Figure 267 (SEQ ID NO:267), 
Figure 269 (SEQ ID NO:269), Figure 271 (SEQ ID NO:271), Figure 273 (SEQ ID NO:273), Figure 275 (SEQ 
ID NO:275), Figure 277 (SEQ ID NO:277) f Figure 279 (SEQ ID NO:279), Figure 281 (SEQ ID NO:281), 
Figure 283 (SEQ ID NO:283), Figure 285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287), Figure 289 (SEQ 
ID NO:289), Figure 291 (SEQ ID NO:291), Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID NO:295), 

15 Figure 297 (SEQ ID NO:297), Figure 299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ 
ID NO:303), Figure 305 (SEQ ID NO:305), Figure 307 (SEQ ID NO:307), Figure 309 (SEQ ID NO:309), 
Figure 311 (SEQ ID N0:311), Figure 313 (SEQ ID NO:313), Figure 315 (SEQ ID NO:315), Figure 317 (SEQ 
ID NO:317), Figure 319 (SEQ ID NO:319), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ID NO:323), 
Figure 325 (SEQ ID NO:325), Figure 327 (SEQ ID NO:327), Figure 329 (SEQ ID NO:329) f Figure 331 (SEQ 

20 ID NO:331), Figure 333 (SEQ ID NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), 
Figure 339 (SEQ ID NO:339), Figure 341 (SEQ ID NO:341), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ 
ID NO:345), Figure 347 (SEQ ID NO:347), Figure 349 (SEQ ID NO:349), Figure 351 (SEQ ID NO:351), 
Figure 353 (SEQ ID NO:353), Figure 355 (SEQ ID NO:355), Figure 357 (SEQ ID NO:357), Figure 359 (SEQ 
ID NO:359), Figure 361 (SEQ ID NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365), 

25 Figure 367 (SEQ ID NO:367) t Figure 369 (SEQ ID NO:369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ 
ID NO:373), Figure 375 (SEQ ID NO:375), Figure 377 (SEQ ID NO:377), Figure 379 (SEQ ID NO:379), 
Figure 381 (SEQ ID NO:381), Figure 383 (SEQ ID NO:383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ 
ID NO:387), Figure 389 (SEQ ID NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID NO:393), 
Figure 395 (SEQ ID NO:395), Figure 397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399) t Figure 401 (SEQ 

30 ID NO:401), Figure 403 (SEQ ID NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), 
Figure 409 (SEQ ID NO:409), Figure 41 1 (SEQ ID NO:41 1), Figure 413 (SEQ ID NO:413), Figure 415 (SEQ 
ID NO:415), Figure 417 (SEQ ID NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), 
Figure 423 (SEQ ID NO:423), Figure 425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427) > Figure 429 (SEQ 
ID NO:429), Figure 431 (SEQ ID NO:431), Figure 433 (SEQ ID NO:433) t Figure 435 (SEQ ID NO:435), 

35 Figure 437 (SEQ ID NO:437), Figure 439 (SEQ ID NO:439), Figure 441 (SEQ ID NO:441), Figure 443 (SEQ 
ID NO:443), Figure 445 (SEQ ID NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), 
Figure 451 (SEQ ID NO:451), Figure 453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ 
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ID NO:457), Figure 459 (SEQ ID NO:459), Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), 
Figure 465 (SEQ ID NO:465), Figure 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 471 (SEQ 
ID NO:471), Figure 473 (SEQ ID NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), 
Figure 479 (SEQ ID NO:479), Figure 481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483), Figure 485 (SEQ 
ID NO:485), Figure 487 (SEQ ID NO:487), Figure 489 (SEQ ID NO:489), Figure 491 (SEQ ID NO:491), 
5 Figure 493 (SEQ ID NO:493), Figure 495 (SEQ ID NO:495), Figure 497 (SEQ ID NO:497), Figure 499 (SEQ 
ID NO:499), Figure 501 (SEQ ID NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505), 
Figure 507 (SEQ ID NO:507), Figure 509 (SEQ ID NO:509), Figure 51 1 (SEQ ID N0:5 1 1), Figure 513 (SEQ 
ID NO:513), Figure 515 (SEQ ID NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), 
Figure 521 (SEQ ID NO:521), Figure 523 (SEQ ID NO:523), Figure 525 (SEQ ID NO:525), Figure 527 (SEQ 
10 ID NO:527). Figure 529 (SEQ ID NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), 
Figure 535 (SEQ ID NO:535), Figure 537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ 
ID NO:541), Figure 543 (SEQ ID NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547) and 
Figure 549 (SEQ ID NO:549). 

15 4. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the full-length coding 

sequence of the DNA deposited under any ATCC accession number shown in Table 7. 

5. A vector comprising the nucleic acid of Claim 1 . 

20 6. The vector of Claim 5 operably linked to control sequences recognized by a host cell 

transfonned with the vector. 

7. A host cell comprising the vector of Claim 5. 

25 8. The host cell of Claim 7, wherein said cell is a CHO cell. 

9. The host cell of Claim 7, wherein said cell is an E. coli. 

10. The host cell of Claim 7, wherein said cell is a yeast cell. 

30 

11. A process for producing a PRO polypeptides comprising culturing the host cell of Claim 7 
under conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the 
cell culture. 

35 12. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 

sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), 
Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), 
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Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID 
NO:18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ 
ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 
(SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 
42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 <SEQ ID NO:48), 
5 Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID 
NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ 
ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 
(SEQ ID NO:72), Figure 74 (SEQ ID NO:74) t Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 
80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), 

10 Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID 
NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID 
NO:108), Figure 110 (SEQ ID NO: 110), Figure 112 (SEQ ID NO: 112), Figure U4(SEQID NO:114), Figure 
116 (SEQ ID NO: 116), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID 

15 NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 
130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID 
NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 
144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), Figure 

20 158 (SEQ ID NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID 
NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 
172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID 
NO:178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ED NO:190), Figure 192 (SEQ ID 

25 NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ED NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 

30 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ED NO:260), Figure 262 (SEQ ID 

35 NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 
270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
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284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
326 (SEQ ID NO:326). Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 
NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366). Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 
NO:374). Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394). Figure 
396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402). Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID N0.418), Figure 420 (SEQ ID NO:420). Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 
NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 
NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462). Figure 464 (SEQ ID NO:464), Figure 
466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 
480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 
NO:500), Figure 502 (SEQ ID NO:502>; Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 
NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 
536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) and 
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Figure 550 (SEQ ID NO:550). 

13. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the full-length coding sequence of the DNA deposited under any ATCC accession number 
shown in Table 7. 

5 

14. A chimeric molecule comprising a polypeptide according to Claim 12 fused to a heterologous 
amino acid sequence. 

15. The chimeric molecule of Claim 14, wherein said heterologous amino acid sequence is an 
10 epitope tag sequence. 

16. The chimeric molecule of Claim 14, wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 

IS 17. An antibody which specifically binds to a polypeptide according to Claim 12. 

18. The antibody of Claim 17, wherein said antibody is a monoclonal antibody, a humanized 
antibody or a single-chain antibody. 

20 19. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 

(a) a nucleotide sequence encoding die polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 
(SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 
(SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID NO: 18), Figure 
20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), 

25 Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID 
NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ 
ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 
(SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 
58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), 

30 Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID 
NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ 
ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 
(SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 
96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 (SEQ ID NO: 102), 

35 Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), Figure 1 10 (SEQ 
ID NO: 110), Figure 112 (SEQ ID NO: 112), Figure 114 (SEQ ID NO: 114), Figure 116 (SEQ ID NO: 116), 
Figure 1 18 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ 
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ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), Figure 130 (SEQ ID NO:130), 
Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID NO:136), Figure 138 (SEQ 
ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 144 (SEQ ID NO:144). 
Figure 146 (SEQ ID NO: 146), F.gure 148 (SEQ ID NO:148), Figure 150 (SEQ ID NO: 150). Figure 152 (SEQ 
ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), Figure 158 (SEQ ID NO:158), 
Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO:162), F.gure 164 (SEQ ID NO: 164), Figure 166 (SEQ 
ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), Figure 172 (SEQ ID NO:172), 
Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO:176), F.gure 178 (SEQ ID NO: 178). Figure 180 (SEQ 
ID NO:180). Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), Figure 186 (SEQ ID NO:186), 
Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 194 (SEQ 
ID NO:194), Figure 196 (SEQ ID NO:196), F.gure 198 (SEQ ID NO:198), Figure 200 (SEQ ID NO:200), 
Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), figure 208 (SEQ 
ID NO.208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), 
Rgure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Rgure 222 (SEQ 
ID NO:222). Figure 224 (SEQ ID NO:224), Rgure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), 
Rgure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ 
ID NO:236), Figure 238 (SEQ ID NO:238), Rgure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), 
Rgure 244 (SEQ ID NO:244), Rgure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Rgure 250 (SEQ 
ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), 
Rgure 258 (SEQ ID NO:258), Rgure 260 (SEQ ID NO:260), Rgure 262 (SEQ ID NO:262), Rgure 264 (SEQ 
ID NO:264), Figure 266 (SEQ ID NO:266), Rgure 268 (SEQ ID NO:268), Figure 270 (SEQ ID NO:270), 
Figure 272 (SEQ ID NO:272), Rgure 274 (SEQ ID NO:274). Figure 276 (SEQ ID NO:276), Rgure 278 (SEQ 
ID NO:278), Rgure 280 (SEQ ID NO:280), F.gure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), 
Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Rgure 292 (SEQ 
ID NO:292), Rgure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298), 
Figure 300 (SEQ ID NO:300), Rgure 302 (SEQ ID NO:302), F.gure 304 (SEQ ID NO:304). Figure 306 (SEQ 
ID NO:306), Rgure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Rgure 312 (SEQ ID NO:312), 
Figure314(SEQIDNO:314), Rgure 316 (SEQ ID NO:316), F.gure 318 (SEQ ID NO:318). Figure 320 (SEQ 
ID NO:320), Rgure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), 
Rgure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 334 (SEQ 
ID NO:334), Rgure 336 (SEQ ID NO:336). Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID NO:340), 
Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), F.gure 346 (SEQ ID NO:346). Figure 348 (SEQ 
ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Rgure 354 (SEQ ID NO:354), 
F.gure356(SEQIDNO:356), Figure 358 (SEQ ID NO:358), F.gure 360 (SEQ ID NO:360), Figure 362 (SEQ 
ID NO:362). Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), 
Rgure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), F.gure 374 (SEQ ID NO:374), F.gure 376 (SEQ 
ID NO:376). Figure 378 (SEQ ID NO:378), Rgure 380 (SEQ ID NO:380), Rgure 382 (SEQ ID NO:382), 
Rgure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386). Figure 388 (SEQ ID NO:388). Figure 390 (SEQ 
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ID NO:390), Figure 392 (SEQ ID NO:392) > Figure 394 (SEQ ED NO:394), Figure 396 (SEQ ID NO:396) f 
Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400) f Figure 402 (SEQ ID NO:402) f Figure 404 (SEQ 
ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID N0:410), 
Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ 
ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), 
5 Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428) f Figure 430 (SEQ ID NO:430), Figure 432 (SEQ 
ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), 
Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ 
ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), 
Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ 

10 ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), 
Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472) f Figure 474 (SEQ 
ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID NO:480), 
Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484) t Figure 486 (SEQ ID NO:486), Figure 488 (SEQ 
ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), 

15 Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500) t Figure 502 (SEQ 
ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), 
Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514), Figure 516 (SEQ 
ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), 
Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526) f Figure 528 (SEQ ID NO:528) f Figure 530 (SEQ 

20 ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), 
Figure 538 (SEQ ED NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 544 (SEQ 
ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or Figure 550 (SEQ ID NO:550), 
lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 

25 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO:10), Figure 12 (SEQ ID NO:12) f Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 
(SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ED NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 

30 NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 
(SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ED NO:76), Figure 78 (SEQ ID 

35 NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 
ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO:10b), 
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Figure 102 (SEQ ID NO:102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ 
ID NO:108), Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID N0:112), Figure 114 (SEQ ID NO:114), 
Figure 116 (SEQ ID N0:116), Figure 118 (SEQ ID N0:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ 
ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), 
Figure 130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ 

5 ID NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142). 
Figure 144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ 
ID NO:150), Figure 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO: 156), 
Figure 158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ 
ID NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), 

10 Figure 172 (SEQ ID NO: 172). Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ 
ID NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), 
Figure 186 (SEQ ID NO: 186), Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO:190). Figure 192 (SEQ 
ID NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), 
Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ 

15 ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210). Figure 212 (SEQ ID NO:212), 
Figure 214 (SEQ ID NO:214). Figure 216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218). Figure 220 (SEQ 
ID NO:220). Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), 
Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ 
ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238). Figure 240 (SEQ ID NO:240), 

20 Figure 242 (SEQ ID NO:242). Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ 
ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), 
Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ 
ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), 
Figure 270 (SEQ ID NO:270). Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ 

25 ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282). 
Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO: 288), Figure 290 (SEQ 
ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), 
Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ 
ID NO-.304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), 

30 Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ 
ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324). 
Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ 
ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), 
Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344). Figure 346 (SEQ 

35 ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), 
Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356). Figure 358 (SEQ ID NO:358), Figure 360 (SEQ 
ID NO:360), Figure 362 (SEQ ID NO:362). Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), 
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Figure 368 (SEQ ID NO:368) f Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ 
ID NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), 
Figure 382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ 
ID NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), 
Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ 
5 ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), 
Figure 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ 
ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), 
Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ 
ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), 

10 Figure 438 (SEQ ID NO:438) f Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ 
ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), 
Figure 452 (SEQ ID NO:452) t Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ 
ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), 
Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ 

15 ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), 
Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ 
ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), 
Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498) f Figure 500 (SEQ 
ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), 

20 Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ 
ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), 
Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ 
ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), 
Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ 

25 ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), with its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of die polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 

30 (SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 
NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 

35 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 
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NO:78>. Figure 80 (SEQ ID NO:^^^ 

ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90). Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO:100). 
Figure 102 (SEQ ID NO102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ 
ID NO:108), Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), 
F.gurell6(SEQIDNO:116),Figurell8(S^ 

ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), 
Figure 130 (SEQ ID NO:130). Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ 
ID NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), 
Figure 144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ 
ID NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), 
Figure 158 (SEQ ID NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ 
ID NO:164), Figure 166 (SEQ ID NO-.166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), 
Figure 172 (SEQ ID NO:172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ 
ID NO- 178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), 
Figure 186 (SEQ ID NO:186), Figure 188 (SEQ ID NO: 188). Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ 
ID NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), 
Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ 
ID NO:206). Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212). 
Figure 214 (SEQ © NO:214), Figure 216 (SEQ © NO 

ID NO.220), Figure 222 (SEQ ID N0.222), Figure 224 (SEQ ID NO:224). Figure 226 (SEQ ID NO:226), 
Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ 
ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), 
Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ 
ID NO:248). Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), 
Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ 
ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266). Figure 268 (SEQ ID NO-.268), 
Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ED NO:274), Figure 276 (SEQ 
ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ CD NO:282), 
Figure 284 (SEQ ID N0.284), Figure 286 (SEQ ID NO:286). Figure 288 (SEQ ID NO:288), Figure 290 (SEQ 
ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), 
Figure 298 (SEQ ID NO:298). Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ 
ID NO:304), Figure 306 (SEQ ID NO:306). Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), 
Figure 312 (SEQ TO NO:3 12), Figure 3 14 (SEQ ID N^^ 

ID NO:318). Figure 320 (SEQ ID NO:320). Figure 322 (SEQ ID NO:322). Figure 324 (SEQ ID NO:324), 
Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO.330), Figure 332 (SEQ 
ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), 
Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ 
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ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), 
Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ 
ID NO:360), Figure 362 (SEQ ID NO:362). Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), 
Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ 
ID NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), 
5 Figure 382 (SEQ ID NO:382) f Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ 
ID NO:388) t Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), 
Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ 
ED NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), 
Figure 410 (SEQ ID NO:410) t Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414) f Figure 416 (SEQ 

10 ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), 
Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ 
ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), 
Figure 438 (SEQ ID NO:438). Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ 
ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), 

15 Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ 
ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), 
Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ 
ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), 
Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ 

20 ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), 
Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ 
ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), 
Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ 
ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), 

25 Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ 
ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), 
Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ 
ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550) f lacking its associated signal peptide. 

30 

20. An isolated polypeptide having at least 80% amino acid sequence identity to: 
(a) an amino acid sequence of die polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ 
ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 (SEQ 
ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ ID NO:18), Figure 20 
35 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), Figure 
28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID NO:34), 
Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ ID 
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NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 (SEQ 
ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 58 
(SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), Figure 
66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID NO:72), 
Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ ID 
5 NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 (SEQ 
ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 96 
(SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 (SEQ ID NO: 102), 
Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), Figure 1 10 (SEQ 
ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), Figure 116 (SEQ ID N0:116), 

10 Figure 1 18 (SEQ ID NO: 1 18), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ 
ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), Figure 130 (SEQ ID NO:130), 
Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136), Figure 138 (SEQ 
ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 144 (SEQ ID NO:144), 
Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 152 (SEQ 

15 ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID NO: 158), 
Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID NO: 164), Figure 166 (SEQ 
ID NO:166), Figure 168 (SEQ ID NO:I68), Figure 170 (SEQ ID NO:170), Figure 172 (SEQ ID NO:172), 
Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 180 (SEQ 
ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), Figure 186 (SEQ ID NO:186), 

20 Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 194 (SEQ 
ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID NO:200), 
Figure 202 (SEQ ID NO:2Q2), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ 
ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), 
Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ 

25 ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), 
Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ 
ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), 
Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 250 (SEQ 
ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), 

30 Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 264 (SEQ 
ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID NO:270), 
Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 278 (SEQ 
ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), 
Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 292 (SEQ 

35 ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298). 
Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 306 (SEQ 
ID NO:306), Figure 308 (SEQ ID NO-.308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID NO:312), 
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Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 320 (SEQ 
ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), 
Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 334 (SEQ 
ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID NO:340), 
Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 348 (SEQ 
5 ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID NO:354), 
Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 362 (SEQ 
ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), 
Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 376 (SEQ 
ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID NO: 382), 

10 Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 390 (SEQ 
ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID NO:396), 
Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 404 (SEQ 
ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID NO:410), 
Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ 

15 ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), 
Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 432 (SEQ 
ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), 
Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ 
ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), 

20 Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ 
ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), 
Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 474 (SEQ 
ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID NO:480), 
Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 488 (SEQ 

25 ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), 
Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 502 (SEQ 
ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), 
Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ED NO:512), Figure 514 (SEQ ID NO:514), Figure 516 (SEQ 
ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), 

30 Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 530 (SEQ 
ID NO:530), Figure 532 (SEQ ID NO:532) f Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), 
Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 544 (SEQ 
ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or Figure 550 (SEQ ID NO:550), 
lacking its associated signal peptide; 

35 (b) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 

ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 
NO:10), Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ 
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ID NO:18), Figure 20 (SEQ ID N0:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID N0:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46). Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQIDNO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78). 
F.gure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Rgure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 
102 (SEQ ID NO:102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106). Figure 108 (SEQ ID 
NO:108), Figure 110 (SEQ ID NO:110), Figure 1 12 (SEQ ID NO:l 12), Figure 114 (SEQ ID NO:ll4), Figure 
116 (SEQ ID N0:116), Figure 118 (SEQ ID N0:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID 
NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126). Figure 128 (SEQ ID NO:128), Figure 
130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID 
NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 
144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), Figure 
158 (SEQ ID NO:158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID 
NO:164), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), Figure 
172 (SEQ ID NO:172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176). Figure 178 (SEQ ID 
NO:178), Figure 180(SEQIDNO:180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184). Figure 
186 (SEQ ID NO:186). Figure 188 (SEQ ED NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO: 198), Figure 
200 (SEQ ID NO:200). Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236). Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ED NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID N0.264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 
270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
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NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID N0:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
5 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 

10 NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372)> Figure 374 (SEQ ID 
NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 

15 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414) f Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 

20 NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 
NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452) t Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 

25 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 
480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 

30 NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508) t Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 
NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520) t Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 

35 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), with its associated signal peptide; or 
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(c) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID NO:2). Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8). Figure 10 (SEQ ID 
NO:10). Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ 
ID NO:18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52). Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56). Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO.70), Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74). Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96). Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 
102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO:106). Figure 108 (SEQ ID 
NO:108). Figure 110 (SEQ ID NO:l 10), Figure 112 (SEQ ID NO: 112), Figure 114 (SEQ ID NO: 114), Figure 
116 (SEQ ID NO:116), Figure 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID 
NO: 122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 
130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID 
NO:136), Figure 138 (SEQ ID NO:138). Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO:142), Figure 
144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 
158 (SEQ ID NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID 
NO:164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170). Figure 
172 (SEQ ID NO:172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ ID 
NO:178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO:192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO-.218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226). Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO.230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244). Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Rgure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID N0.268), Figure 
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270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
5 NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
10 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 
NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 

15 NO:374), Figure 376 (SEQ ID NO:376). Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure.384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 
396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 

20 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412) f Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:416) f Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 
NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442) f Figure 444 (SEQ ID 

25 NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 
466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 

30 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 
NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 

35 NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526) f Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 
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536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540). Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546). Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO-.550), lacking its associated signal peptide. 

21 . A method of detecting a PRO1801 polypeptide in a sample suspected of containing a PRO1801 
polypeptide, said method comprising contacting said sample with a PR01U4 or PR04978 polypeptide and 
d^ternnimigtheform^ 

wherein the formation of said conjugate is indicative of the presence of a PR 

22. The method according to Claim 21, wherein said sample comprises cells suspected of 
expressing said PRO1801 polypeptide. 

23. ThememodaccordmgtoClaim21, wherein said PROl 114 or PR04978 polypeptide is labeled 
with a detectable label. 

24. Tbemen^ according to Claim21,wheremsaidPR01114orPR^ 
to a solid support. 

25. A method of detecting a PROl 1 14 or PR04978 polypeptide in a sample suspected of containing 
a PROl 114 or PR04978 polypeptide, said method comprising contacting said sample with a PRO1801 
polypeptide and determining the formation of a PRO1801/PRO1114 or PRO1801/PRO4978 polypeptide 
conjugate in said sample, wherein the formation of said conjugate is indicative of the presence of a PROH14 
or PR04978 polypeptide in said sample. 

26. The method according to Claim 25, wherein said sample comprises cells suspected of 
expressing said PROl 114 or PR04978 polypeptide. 

27. The method according to Claim 25. wherein said PRO1801 polypeptide is labeled with a 
detectable label. 

28. The method according to Claim 25, wherein said PRO1801 polypeptide is attached to a solid 



29. A method of linking a bioactive molecule to a cell expressing a PRO1801 polypeptide, said 
method comprising contacting said ceUwim a PROl 114 or PR04978 polypeptide mat is tound to sambioacti^ 
molecule and allowing said PRO1801 and said PROH14 or PR04978 polypeptides to bind to one another, 
thereby linking said bioactive molecules to said cell. 
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30. The method according to Claim 29, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 



31 . The method according to Claim 29, wherein said bioactive molecule causes the death of said 

cell. 

32. A method of linking a bioactive molecule to a cell expressing a PROH14 or PR04978 
polypeptide, said method comprising contacting said cell with a PRO1801 polypeptide that is bound to said 
bioactive molecule and allowing said PRO1801 and said PROl 114 or PR04978 polypeptides to bind to one 
another, thereby linking said bioactive molecules to said cell. 

33. The method according to Claim 32, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

34. The method according to Claim 32, wherein said bioactive molecule causes the death of said 

cell. 

35. A method of modulating at least one biological activity of a cell expressing a PRO1801 
polypeptide, said method comprising contacting said cell with a PROl 1 14 or PR04978 polypeptide or an anti- 
PRO1801 polypeptide antibody, whereby said PROl 1 14 or PR04978 polypeptide or anti-PRO1801 polypeptide 
antibody binds to said PROl 801 polypeptide, thereby modulating at least one biological activity of said cell. 

36. The method according to Claim 35, wherein said cell is killed. 

37. A method of modulating at least one biological activity of a cell expressing a PROl 1 14 or 
PR04978 polypeptide, said method comprising contacting said cell with a PROl 801 polypeptide or an anti- 
PROl 1 14 or anti-PR04978 polypeptide antibody, whereby said PRO1801 polypeptide or anti-PROl 1 14 or anti- 
PR04978 polypeptide antibody binds to said PROl 1 14 or PR04978 polypeptide, thereby modulating at least 
one biological activity of said cell. 

38. The method according to Claim 37, wherein said cell is killed. 

39. A method of detecting a PROl 1 14 polypeptide in a sample suspected of containing a PROl 1 14 
polypeptide, said method comprising contacting said sample with a PRO100 polypeptide and determining the 
formation of a PRO100/PRO 1 1 14 polypeptide conjugate in said sample, wherein the formation of said conjugate 
is indicative of the presence of a PROl 1 14 polypeptide in said sample. 
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40. The method according to Claim 39, wherein said sample comprises cells suspected of 
expressing said PRO 1114 polypeptide. 



41. The method according to Claim 39, wherein said PRO100 polypeptide is labeled with a 
detectable label. 

5 

42. The method according to Claim 39, wherein said PRO100 polypeptide is attached to a solid 

support. 

43. A method of detecting a PRO100 polypeptide in a sample suspected of containing a PRO100 
10 polypeptide, said method comprising contacting said sample with a PROl 1 14 polypeptide and determining the 

formation of a PRO100/PRO1 1 1 4 polypeptide conjugate in said sample, wherein die formation of said conjugate 
is indicative of the presence of a PRO100 polypeptide in said sample. 

44. The method according to Claim 43, wherein said sample comprises cells suspected of 
15 expressing said PRO100 polypeptide. 

45. The method according to Claim 43, wherein said PROl 114 polypeptide is labeled with a 
detectable label. 

20 46. The method according to Claim 43, wherein said PROl 1 14 polypeptide is attached to a solid 

support. 

47. A method of linking a bioactive molecule to a cell expressing a PRO100 polypeptide, said 
method comprising contacting said cell with a PROl 114 polypeptide that is bound to said bioactive molecule and 

25 allowing said PRO100 and said PROl 1 14 polypeptides to bind to one another, thereby linking said bioactive 
molecules to said cell. 

48. The method according to Claim 47, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

30 

49. The method according to Claim 47, wherein said bioactive molecule causes the death of said 

cell. 

50. A method of linking a bioactive molecule to a cell expressing a PROl 1 14 polypeptide, said 
35 method comprising contacting said cell with a PRO100 polypeptide that is bound to said bioactive molecule and 

allowing said PRO100 and said PROl 1 14 polypeptides to bind to one another, thereby linking said bioactive 
molecules to said cell. 
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5 1 . The method according to Claim 50, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

52. The method according to Claim 50, wherein said bioactive molecule causes the death of said 

cell. 

5. 

53. A method of modulating at least one biological activity of a cell expressing a PRO100 
polypeptide, said method comprising contacting said cell with a PROH14 polypeptide or an anti-PROlOO 
polypeptide antibody, whereby said PROl 1 14 polypeptide or anti-PROlOO polypeptide antibody binds to said 
PRO100 polypeptide, thereby modulating at least one biological activity of said cell. 

10 

54. The method according to Claim 53, wherein said cell is killed. 

55. A method of modulating at least one biological activity of a cell expressing a PROl 114 
polypeptide, said method comprising contacting said cell with a PRO 100 polypeptide or an anti-PR01114 

15 polypeptide antibody, whereby said PRO100 polypeptide or anti-PROl 1 14 polypeptide antibody binds to said 
PROl 114 polypeptide, thereby modulating at least one biological activity of said cell. 

56. The method according to Claim 55, wherein said cell is killed. 

20 57. A method for stimulating the release of TNF-a from human blood, said method comprising 

contacting said blood with a PR0195, PRO202, PR0215, PR0221, PR0217, PR0222, PR0198, PR0245, 
PR0172, PR0265, PR0266, PR0344, PR0337, PR0322, PR01286, PR01279, PR01338 or PR01343 
polypeptide, wherein the release of TNF-a from said blood is stimulated. 

25 58. A method for modulating the uptake of glucose or FFA by skeletal muscle cells, said method 

comprising contacting said cells with a PR0182, PR0366, PR0198, PR0172 or PR0719 polypeptide, wherein 
the uptake of glucose or FFA by said cells is modulated. 

59. A method for stimulating the proliferation or differentiation of chondrocyte cells, said method 
30 comprising contacting said cells with a PR0182, PR0366, PR0198, PR01868, PRO202, PR0224, PR0172, 

PRO301 or PRO 13 12 polypeptide, wherein the proliferation or differentiation of said cells is stimulated. 

60. A method for modulating the uptake of glucose or FFA by adipocyte cells, said method 
comprising contacting said cells with a PRO202, PR0211, PR0344 or PR01338 polypeptide, wherein the 

35 uptake of glucose or FFA by said cells is modulated. 
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61 . A method for stimulating the proliferation of or gene expression in pericyte cells, said method 
comprising contacting said cells with a PR0366 polypeptide, wherein the proliferation of or gene expression in 
said cells is stimulated. 

62. A method for stimulating the release of proteoglycans from cartilage, said method comprising 
5 contacting said cartilage with a PR0216 polypeptide, wherein the release of proteoglycans from said cartilage 

is stimulated. 

63. A method for stimulating the proliferation of inner ear utricular supporting cells, said method 
comprising contacting said cells with a PR0172 polypeptide, wherein the proliferation of said cells is stimulated. 

10 

64. A method for stimulating the proliferation of T-lymphocyte cells, said method comprising 
contacting said cells with a PR0344 polypeptide, wherein the proliferation of said cells is stimulated. 

65 . A method for stimulating the release of a cytokine from PBMC cells, said method comprising 
15 contacting said cells with a PROS26 or PR01343 polypeptide, wherein the release of a cytokine from said cells 

is stimulated. 

66. A method for inhibiting the binding of A-peptide to factor VIIA, said method comprising 
contacting a composition comprising said A-peptide and said factor VIIA with a PR0182 polypeptide, wherein 

20 the binding of said A-peptide to said factor VIIA is inhibited. 

67. A method for inhibiting the differentiation of adipocyte cells, said method comprising 
contacting said cells with a PR0185 or PRO 198 polypeptide, wherein the differentiation of said cells is inhibited. 

25 68. A method for stimulating the proliferation of endothelial cells, said method comprising 

contacting said cells with a PR0222 polypeptide, wherein the proliferation of said celts is inhibited. 

69. A method for detecting the presence of tumor in an mammal, said method comprising 
comparing the level of expression of any PRO polypeptide shown in Table 8 in (a) a test sample of cells taken 

30 from said mammal and (b) a control sample of normal cells of the same cell type, wherein a higher level of 
expression of said PRO polypeptide in the test sample as compared to the control sample is indicative of the 
presence of tumor in said mammal. 

70. The method of Claim 69, wherein said tumor is lung tumor, colon tumor, breast tumor, 
35 prostate tumor, rectal tumor, cervical tumor or liver tumor. 
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71. An oligonucleotide probe derived from any of the nucleotide sequences shown in 
accompanying figures. 
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FIGURE 1 

GTTACTCGGTGGTGGCGGAGTCTACGGAAGCCGTTTTCGCTTCACTTTTCCTGGCTGTAGAGC 

GCTTTCCCCCTGGCGGGTGAGAGTGCAGAGACGAAGGTGCGAGAT6AGCACTATGTTCGCGGA 

CACTCTCCTCATCGTTTTTATCTCTGTGTGCACGGCTCTGCTCGCAGAGGGCATAACCTGGGT 

CCTGGTTTACAGGAGAGACAAGTACAAGAGACTGAAGGCAGAAGTGGAAAAACAGAGTAAAAA 

ATTGGAAAAGAAGAAGGAAACAATAACAGAGTCAGCTGGTCGACAACAGAAAAAGAAAATAGA 

GAGACAAGAAGAGAAACTGAAGAATAACAACAGAGATCTATCAATGGTTCGAATGAAATCCAT 

GTTTGCTATTGGCTTTTGTTTTACTGCCCTAATGGGAATGTTCAATTCCATATTTGATGGTAG 

AGTGGTGGCAAAGCTTCCTTTTACCCCTCTTTCTTACATCCAAGGACTGTCTCATCGAAATCT 

GCTGGGAGATGACACCACAGACTGTTCCTTCATTTTCCTGTATATTCTCTGTACTATGTCGAT 

TCGACAGAACATTCAGAAGATTCTCGGCCTTGCCCCTTCACGAGCCGCCACCAAGCAGGCAGG 

TGGATTTCTTGGCCCACCACCTCCTTCTGGGAAGTTCTCTT^ACTCAAGAACTCTTTATTTT. 

CTATCATTCTTTCTAGACACACACACATCAGACTGGCAACTGTTTTGTAGCAAGAGCCATAGG 

TAGCCTTACTACTTGGGCCTCTTTCTAGTTTTGAATTATTTCTAAGCCTTTTGGGTATGATTA 

GAGTGAAAATGGCAGCCAGCAAACTTGATAGTGCTTTTGGTCCTAGATGATTTTTATCAAATA 

AGTGGATTGATTAGTTAAGTTCAGGTAATGTTTATGTAATGAAAAACAAATAGCATCCTTCTT 

GTTTCATTTACATAAGTATTTTCTGTGGGACCGACTCTCAAGGCACTGTGTATGCCCTGCAAG 

TTGGCTGTCTATGAGCATTTAGAGATTTAGAAGAAAAATTTAGTTTGTTTAACCCTTGTAACT 

GTTTGTTTTGTTGTTGTTTTTTTTTCAAGCCAAATACATGACATAAGATCAATAAAGAGGCCA 

AATTTTTAGCTGTTTTATGTACAAGGAGAGATCTGTTTCATTTTGTTTTGCCGTATTTCTAGA 

TATAAGTTTTAGCATGGGCCAGGAAGGACTAAAATAAAAGTTTTTAAGGTACAAAAAAAAAAA 

AAAA 
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FIGURE 2 

MSTMFADTLLIVFISVCTALLAEGITWVLVYRTDKYKRLKAEVEKQSKKLEKKKETITESAGR 
QQKKKIERQEEKLKNNNRDLSMVRMKSMFAIGFCFTALMGMFNSIFDGRVVAKLPFTPLSYIQ 
GLSHRNLLGDDTTDCSFIFLYILCTMSIRQNIQKILGLAPSRAATKQAGGFLGPPPPSGKFS 

Important features: 
Signal peptide: 

amino acids 1-22 

N-myristoylation sites., 
amino acids 103-109, 163-169 

cAMP- and cGMP-dependent protein kinase phosphorylation site . 

amino acids 53-57 
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FTGURE 3 

AGO 



CGGGGGCGGGTTTGAAGACGCGTCGTTGGGTTTTGGAGGCCGTGAAACAGCCGTTTGAGT 



TTGGCTGCGGGTGGAGAACGTTTGT' 
GGTGTC 1 



CAGGGGCCCGGCCAAGAAGGAGGCCCGCCTGTTACGftI 
CATGAGTTTCAAGCGGAACCGCAGTGACCGGTTCTACAGCACCCGGTGCTGCGGCTG 
TTGCCATGTCCGCACCGGGACGATCATCCTGGGGACCTGGTACATGGTAGTAAACCTATTGAT 
GGCBATTTTGCTGACTGTGGAAGTGACTCATCCAAACTCCATGCCAGCTGTCAACATTCAGTA 
TGAMTCATCGGTAATTACTATTCGTCTGAGAGAATGGCTGATAATGCCTGTGTTCTTTTTGC 
CGTCTCTGTTCTTATGTTTATAATCAGTTCAATGCTGGTTTATGGAGCAATTTCTTATCAAGT 
GGGTTGGCTGATTCCATTCTTCTGTTACCGACTTTTTGACTTCGTCCTCAGTTGCCTGGTTGC 
TATTAGTTCTCTCACCTATTTGCCAAGAATCAAAGAATATCTGGATCAACTACCTGATTTTCC 
CTACAAAGATGACCTCCTGGCCTTGGACTCCAGCTGCCTCCTGTTCATTGTTCTTGTGTTCTT 
TGCCTTATTCATCATTTTTAAGGCTTATCTAATTAACTGTGTTTGGAACTGCTATAAATACAT 
CAACAACCGAAACGTGCCGGAGATTGCTGTGTACCCTGCCTTTGAAAGCACCTCCTCAGTACG 
TTT^^^MCCTATGAAATGGCCGTGAAAATGCCTGAAAAAGAACCACCACCTCCTTACTTAC 
CTGCCTGAAGAAATTCTGCCTTTGACAATAAATCCTATACCAGCTTTTTGTTTGTTTATGTTA 

cILtgctgcaattcagggctcttcaaact^ 

AGCATTTATTTTCAAACACTAAGGAGCTTTTTGACATCTGTTAAACGTCTTTTTGTTTTTTTG 
TTAAGTCTTTTACATTTTAATAGTTTTTGAAGACAATCTAGGTTAAGCAAGAGCAAAGTGCCA 
TTGTTTGCCTTTAATTGGGGGGTGGGAAGGGAAAGAGGGTACTTGCCACATAGTTTCCTTTTT 
AACTGCACTTTCTTTATATAATCGTTTGCATTTTGTTACTTGCTACCCTGAGTACTTTCAGGA 
^ACTGACTTAAATATTCGGGGTGAGTAAGTAGTTGGGTATAAGATCTGAACTTTTCATCTGC 
A^GGCAAGAAAAATATTTGACATTGTGACTTGACTGTGGAAGATGATGGTTGCATGTTTCTA 
GTTTGTATATGTTTCCATCTTTGTGATAAGATGATTTAATAAATCTCTTTAAATACTAAAAAA 

AAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



4/550 

FIGURE 4 

MVSMSFKRNRSDRFYSTRCCGCCHVRTGTIILGTWYMWNLLMAILLTVEVTHPNSMPAVNIQ 
YEVIGNYYSSERMADNACVLFAVSVLMFIISSMLVYGAISYQVGWLIPFFCYRLFDFVLSCLV 
AISSLTYLPRIKEYLDQLPDFPYKDDLLALDSSCLLFIVLVFFALFIIFKAYLINCVWNCYKY 
INNRNVPEIAVYPAFESTSSVRFANL 

Important features of the protein: 

Transmembrane domain (Possible type XI transmembrane protein) : 

amino acids 30-49, 81-100, 111-131, 158-175 

N^glycosylation site* 

amino acids 9-13 

Tyrosine kinase phosphorylation sites. 

amino acids 8-16, 193-202 

N-myristoylation site. 

amino acids 68-74 
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FIGURE 5 

CCCGCTGGCCCGTCAGTGCTCTCCCCGTCGTTTGCCCTCTCCAGTTCCCCCAGTGCCTGCCCT 

ACGCACCCCGATGGCGGAGCTGCGGCCTAGCGGCGCCCCCGGCCCCACCGCGCCCCCGGCCCC 

TGGCCCGACTGCCCCCCCGGCCTTCGCTTCGCTCTTTCCCCCGGGACTGCACGCCATCTACGG 

AGAGTGCCGCCGCCTTTACCCTGACCAGCCGAACCCGCTCCAGGTTACCGCTATCGTCAAGTA 

CTGGTTGGGTGGCCCAGACCCCTTGGACTATGTTAGCATGTACAGGAATGTGGGGAGCCCTTC 

TGCTAACATCCCCGAGCACTGGCACTACATCAGCTTCGGCCTGAGTGATCTCTATGGTGACAA 

CAGAGTCCATGAGTTTACAGGAACAGATGGACCTAGTGGTTTTGGCTTTGAGTTGACCTTTCG 

TCTGAAGAGAGAAACTGGGGAGTCTGCCCCACCAACATGGCCCGCAGAGTTAATGCAGGGCTT 

GGCACGATACGTGTTCCAGTCAGAGAACACCTTCTGCAGTGGGGACCATGTGTCCTGGCACAG 

CCCTTTGGATAACAGTGAGTCAAGAATTCAGCACATGCTGCTGACAGAGGACCCACAGATGCA 

GCCCGTGCAGACACCCTTTGGGGTAGTTACCTTCCTCCAGATCGTTGGTGTCTGCACTGAAGA 

GCTACACTCAGCCCAGCAGTGGAACGGGCAGGGCATCCTGGAGCTGCTGCGGACAGTGCCTAT 

TGCTGGCGGCCCCTGGCTGATAACTGACATGCGGAGGGGAGAGACCATATTTGAGATCGATCC 

ACACCTGCAAGAGAGAGTTGACAAAGGCATCGAGACAGATGGCTCCAACCTGAGTGGTGTCAG 

TGCCAAGTGTGCCTGGGATGACCTGAGCCGGCCCCCCGAGGATGACGAGGACAGCCGGAGCAT 

CTGCATCGGCACACAGCCCCGGCGACTCTCTGGCAAAGACACAGAGCAGATCCGGGAGACCCT 

GAGGAGAGGACTCGAGATCAACAGCAAACCTGTCCTTCCACCAATCAACCCTCAGCGGCAGAA 

TGGCCTCGCCCACGACCGGGCCCCGAGCCGCAAAGACAGCCTGGAAAGTGACAGCTCCACGGC 

CATCATTCCCCATGAGCTGATTCGCACGCGGCAGCTTGAGAGCGTACATCTGAAATTCAACCA 

GGAGTCCGGAGCCCTCATTCCTCTCTGCCTAAGGGGCAGGCTCCTGCATGGACGGCACTTTAC 

ATATAAAAGTATCACAGGTGACATGGCCATCACGTTTGTCTCCACGGGAGTGGAAGGCGCCTT 

TGCCACTGAGGAGCATCCTTACGCGGCTCATGGACCCTGGTTACAACTCT^ACCTATCCTCG 

GAGCTCTGCCCTCCCGTCCTGGAACGTCTTTCTGCCCTGAGGAGAGGGTAGTCAGCATCTCCA 

ATTTTCAGCAGCTCAAGAACCTTGGCCCCCACAGGACTTCGCAGATGTCACATTGCCCCTCAG 

TCCCCTGAATGCCCTTCGGACCCAACCCCAATTCCCCAAGCCCCTGACCCCCTAGCTGCCGGG 

GTTCCCACTCCCAGTGCCACAACCCCCTCACCTCCCCTGGCAGCCCCTCAGCGAGCCTGAGGC 

CCAGCACCCGCTGGCTCCCCAGCACATGGTCCCCTCCCATGGGCTGTTGCCCAGGGAACCGGG 

GCGCGGTGGGAACGAGCTGCTGGCCTCGGCATGTTTCAATAAAGTTGCTGTGCTGGGAG 
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FIGURE 6 

MAELRPSGAPGPTAPPAPGPTAPPAFASLFPPGLHAIYGECRRLYPDQPNPLQVTAIVKYWLG 
GPDPLDYVSMYRNVGSPSANIPEHWHYISFGLSDLYGDNRVHEFTGTDGPSGFGFELTFRLKR 
ETGESAPPTWPAELMQGLARYVFQSENTFCSGDHVSWHSPLDNSESRIQHMLLTEDPQMQPVQ 
TPFGWTFLQIVGVCTEELHSAQQWNGQGILELLRTVPIAGGPWLITDMRRGETIFEIDPHLQ 
ERVDKGIETDGSNLSGVSAKCAWDDLSRPPEDDEDSRSICIGTQPRRLSGKDTEQIRETLRRG 
LEINSKPVLPPINPQRQNGLAHDRAPSRKDSLESDSSTAIIPHELIRTRQLESVHLKFNQESG 
ALIPLCLRGRLLHGRHFTYKSITGDMAITFVSTGVEGAFATEEHPYAAHGPWLQL 

Important features: 
N-glycosylation site. 

amino acids 265-268 
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FIGURE 7 

CGCGAATGAAGTTTGCATTTTCCTCTGTTCTTGAGCCCAGCTTCTTCTCGTCTCCCACCCCAG 

CTTCCCGGCATTGGAAGAAGGGACCGTCCTCTTCCTTGTCTTGGCCACCCAAATCCTGGTATC 

GAAAGGGTTGAACGGACCGGAAGTGTGCAGCAGCGACGGGTCCCCAGCTAATCGACGCCGGAA 

GTAGCAATTACTAGACAAGCATTCCGCCGCCGGCTTCGCTATSGCGGCAATTCCCCCAGATTC 

CTGGCAGCCACCCAACGTTTACTTGGAGACCAGCATGGGAATCATTGTGCTGGAGCTGTACTG 

GAAGCATGCTCCAAAGACCTGTAAGAACTTTGCTGAGTTGGCTCGTCGAGGTTACTACAATGG 

CACAAAATTCCACAGAATTATCAAAGACTTCATGATCCAAGGAGGTGACCCAACAGGGACAGG 

TCGAGGTGGTGCATCTATCTATGGCAAACAATTTGAAGATGAACTTCATCCAGACTTGAAATT 

CACGGGGGCTGGAATTCTCGCAATGGCCAATGCGGGGCCAGATACCAATGGCAGCCAGTTCTT 

TGTGACCCTCGCCCCCACCCAGTGGCTTGACGGCAAACACACCATTTTTGGCCGAGTGTGTCA 

GGGCATAGGAATGGTGAATCGCGTGGGAATGGTAGAAACAAACTCCCAGGACCGCCCTGTGGA 

CGACGTGAAGATCATTAAGGCATACCCTTCTGGGTAGACTTGCTACCCTCTTGAGCAGCTCTT 

CTGAGATGGCCCCAGTGAACCAGCTTCTAGATGACATAGAATGACATGTAATGCTAAATTTCA 

TTTTGGCTTTGCAAGTCATGAAGCTTAGGAGGCCTGGCATCTTGGGTGAGTTAGAGATGGAAG 

TACATTTTAATAGGATGCTTCTTTTCTCTTCCCCCAGTGCCTAGGTTGCCAGAGCATTTGCAC 

AAATGCCCCTGTTTATCAATAGGTGACTACTTACTACACATGAACCATAATGCTGCTTCTTGT 

GCATGTCTGCTCTGATATACGTCGAACAATGTAGCAGCCACTGTCATTTCTCAGTGGTTTTGC 

CTAACCAAACTTCTTCCTAAGGAGATTTATATTCTGGCCTACACAGCAGTCCTTGATGGCTGA 

CAGCCACAGAATTCCAAACCAAGTAGTGTCTGTCAGCCCTCTTAACTCTGTGCACGCCCTATT 

TCAGTCTTTTACATTTGTTCTTCTAGGGAATGTATGCATCTCTATATATATTTTCCCTCTCAA 

AACCAGAACATCAACAGTGCTGTTTCTGACACTTCAGACATCCCACGCAAAGCCACATTGAAT 

TTTTGCCAAATGAAAAACACATCCAACAATCAAGTTTCTAAGAAGGTGTCAAGTGGGGAATAA 

TAATAATGTATAATAATCAAGAAATTAGTTTATTAAAAGGAAGCAGAAGCATTGACCATTTTT 

TCCCAGAGAAGAGGAGAAATCTGTAGTGAGCAAAGGACAGACCATGAATCCTCCTTGAGAAGT 

AGTACTCTCAGAAAGGAGAAGCGCCACTCAAGTTCTTTTAACCCAAGACTTTAGAGAAATTAG 

GTCCAAGATTTTTATATGTTCAGTTGTTTATGTATAAAAATAACTTTCTGGATTTTGTGGGGA 

GGAGCAGGAGAGGAAGGAAGTTAATACCTATGTAATACATAGAAACTTCCACAATAAAATGCC 

ATTGATGGTTAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 

MAAI PPDSWQPPNVYLETSMGI I VLELYWKHAPKTCKNFAELARRGYYNGTKFHRI IKDFMIQ 
GGDPTGTGRGGASIYGKQFEDELHPDLKFTGAGILAMANAGPDTNGSQFFVTLAPTQWLDGKH 
TIFGRVCQGIGMVNRVGMVETNSQDRPVDDVKIIKAYPSG 

Important: features: 
N-glycosylation sites: 

amino acids 49-52, 108-111 

N-myristoylation sites: 

amino acids 64-69, 69-74, 143-148 

Cyclophilin-type peptidyl-prolyl cis>- trans isomerase signature: 

amino acids 48-65 
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FIGURE 9 

gg^S^^ 
ggccgS^^ 

cSgSggaS 
SSggggg^ 

CACAGGGAAGCCCCCCGCACCTCCCCAGCCTGGCGGCC^C 

rrrrrTrcTCCTCCTCCTCCTCCTC CTCTTCTGCCTCGAGGACCTCCAGCTCCCGCTC 

CCGCTCCCGGTCCCGCTCCTGGTCCCGCTCCCGCTCCCGCTCCCGGCGCTA 

Sgc?g?ggSggcggS 
cgcccggcotgg?gS 
ctacaggcggggcS 
cSSgcccgtcccgcagtcgca^ 

rAG^GCAGCCGCAGCCGCAGCCGCAGCCAGAGCCCCTCGCCATCACCCGCAAGAGAGAAGCT 
GACCAGG^CGGC^ 

?aaagagac1ggIgctgccaaagtcaccc^^ 
aaaaaaaa 
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FIGURE 10 

MWHEARKHERKLRGMMVDYKKRAERRREYYEKIKKDPAQFLQVHGIIACKVHLDSAVALAAESP 
VNMMPWQGDTNNMIDRFDVRAHLDHIPDYTPPLLTTISPEQESDERKCNYERYRGLVQNDFAG 
ISEEQCLYQIYIDELYGGLQRPSEDEKKKLAEKKASIGYTYEDSTVAEVEKAAEKPEEEESAA 
EEESNSDEDEVIPDIDVEVDVDELNQEQVADLNKQATTYGMADGDFVRMLRKDKEEAEAIKHA 
KALEEEKAMYSGRRSRRQRREFREKRLRGRKISPPSYARRDSPTYDPYKRSPSESSSESRSRS 
RSPTPGREEKITFITSFGGSDEEAAAAAAAAAASGVTTGKPPAPPQPGGPAPGRNASARRRSS 
SSSSSSSASRTSSSRSSSRSSSRSRRGGGYYRSGRHARSRSRSWSRSRSRSRRYSRSRSRGRR 
HSGGGSRDGHRYSRSPARRGGYGPRRRSRSRSHSGDRYRRGGRGLRHHSSSRSRSSWSLSPSR 
SRSLTRSRSHSPSPSQSRSRSRSRSQSPSPSPAREKLTRPAASPAVGEKLKKTEPAAGKETGA 
AKVTQADASGEAETEDAEGAEQAVQGG 

Important features: 
N-glycosylation site: 

amino acids 370-373 

Glycosaminoglycan attachment site: 

amino acids 443-446 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 159-162, 282-285, 291-294, 374-377, 375-378, 430-433, 
440-443, 466-469 

Casein kinase II phosphorylation site: 

amino acids 149-152, 166-169, 171-174, 187-190, 193-196, 195-198, 
303-306, 307-310, 335-338, 571-574 

N-myristoylation sites: 

amino acids 118-123, 229-234, 350-355, 446-451, 586-591 
Amidation sites: 

amino acids 263-266, 280-283, 438-441 
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FIGURE 11 

GGTAGGCGCGCCCAGACCTGAGACGGGTTGGGACTGGGCTGCGTCACGCGCGGGCTCTAAGCG 

CCCGGGGCCCCGCCCAGTGGCCGGCACAGCCAATCGCAGCGCGGGAAGGCGGTGGGGGCGGGG 

AAGGCCGCCTGGAAACTTAAATCCCGAGGCGGGCGAACCTGCACCAGACCGCGGACGTCTGTA 

ATGTCAGAGGCTTGTTTGCTGAGGGTGCCTGCGCAGCTGCGACGGCTGCTGGTTTTGAAACAE 

SAATCTTTCGCTCGTCCTGGCTGCCTTTTGCTTGGGAATAGCCTCCGCTGTTCCAAAATTTGA 

CCAAAATTTGGATACAAAGTGGTACCAGTGGAAGGCAACACACAGAAGATTATATGGCGCGAA 

TGAAGAAGGATGGAGGAGAGCAGTGTGGGAAAAGAATATGAAAATGATTGAACTGCACAATGG 

GGAATACAGCCAAGGGAAACATGGCTTCACAATGGCCATGAATGCTTTTGGTGACATGACCAA 

TGAAGAATTCAGGCAGATGATGGGTTGCTTTCGAAACCAGAAATTCAGGAAGGGGAAAGTGTT 

CCGTGAGCCTCTGTTTCTTGATCTTCCCAAATCTGTGGATTGGAGAAAGAAAGGCTACGTGAC 

GCCAGTGAAGAATCAGAAACAGTGTGGTTCTTGTTGGGCTTTTAGTGCGACTGGTGCTCTTGA 

AGGACAGATGTTCCGGAAAACTGGGAAACTTGTCTCACTGAGCGAGCAGAATCTGGTGGACTG 

TTCGCGTCCTCAAGGCAATCAGGGCTGCAATGGTGGCTTCATGGCTAGGGCCTTCCAGTATGT 

CAAGGAGAACGGAGGCCTGGACTCTGAGGAATCCTATCCATATGTAGCAGTGGATGAAATCTG 

TAAGTACAGACCTGAGAATTCTGTTGCTAATGACACTGGCTTCACAGTGGTCGCACCTGGAAA 

GGAGAAGGCCCTGATGAAAGCAGTCGCAACTGTGGGGCCCATCTCCGTTGCTATGGATGCAGG 

CCATTCGTCCTTCCAGTTCTACAAATCAGGCATTTATTTTGAACCAGACTGCAGCAGCAAAAA 

CCTGGATCATGGTGTTCTGGTGGTTGGCTACGGCTTTGAAGGAGCAAATTCGAATAACAGCAA 

GTATTGGCTCGTCAAAAACAGCTGGGGTCCAGAATGGGGCTCGAATGGCTATGTAAAAATAGC 

CAAAGACAAGAACAACCACTGTGGAATCGCCACAGCAGCCAGCTACCCCAATGTGTGAGCTGA 

TGGATGGTGAGGAGGAAGGACTTAAGGACAGCATGTCTGGGGAAATTTTATCTTGAAACTGAC 

CAAACGCTTATTGTGTAAGATAAACCAGTTGAATCATGGAGGATCCAAGTTGAGATTTTAATT 

CTGTGACATTTTTACAAGGGTAAAATGTTACCACTACTTTAATTATTGTTATACACAGCTTTA 

TGATATCAAAGACTCATTGCTTAATTCTAAGACTTTTGAATTTTCATTTTTTAAAAAGATGTA 

CAAAACAGTTTGAAATAAATTTTAATTCGTATATA 
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FIGURE 12 

MNLSLVLAAFCLGIASAVPKFDQNLDTKWYQWKATHRRLYGANEEGWRRAVWEKNMKMIELHN 
GEYSQGKHGFTMAMNAFGDMTNEEFRQMMGCFRNQKFRKGKVFREPLFLDLPKSVDWRKKGYV 
TPVKNQKQCGSCWAFSATGALEGQMFRKTGKLVSLSEQNLVDCSRPQGNQGCNGGFMARAFQY 
VKENGGLDSEESYPYVAVDEICKYRPENSVANDTGFTWAPGKEKALMKAVATVGPISVAMDA 
GHSSFQFYKSGIYFEPDCSSKNLDHGVLWGYGFEGANSNNSKYWLVKNSWGPEWGSNGYVKI 
AKDKNNHCGIATAASYPNV 

Important features: 
Signal sequence 

amino acids 1-17 

N-glycosylation sites. 

amino acids 2-6, 221-225, 292-296 

N-myristoylation sites. 

amino acids 13-19, 93-99, 136-142, 145-151, 174-180, 177-183, 
180-186, 194-200, 288-294, 324-330 

Eukaryotic thiol (cysteine) proteases cysteine active site. 

amino acids 132-144 

Eukaryotic thiol (cysteine) proteases histidine active site. 

amino acids 275-286 
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FIGURE 13 

GGCGGCGTCATGTGATCCGCTTCCCTGCTCCTTTAAGCGTCCACAGGCGGCGGAGCGGCCACA 

ATCACAGCTCCGGGCATTGGGGGAACCCGAGCCGGCTGCGCCGGGGGAATCCGTGCGGGCGCC 

TTCCGTCCCGGTCCCATCCTCGCCGCGCTCCAGCACCTCTGAAGTTTTGCAGCGCCCAGAAAG 

GAGGCGAGGAAGGAGGGAGTGTGTGAGAGGAGGGAGCAAAAAGCTCACCCTAAAACATTTATT 

TCAAGGAGAAAAGAAAAAGGGGGGGCGCAAAABSGGCTGGGGCAATTATAGAAAACATGAGCA 

CCAAGAAGCTGTGCATTGTTGGTGGGATTCTGCTCGTGTTCCAAATCATCGCCTTTCTGGTGG 

GAGGCTTGATTGCTCCAGGGCCCACAACGGCAGTGTCCTACATGTCGGTGAAATGTGTGGATG 

CCCGTAAGAACGATCACAAGACAAAATGGTTCGTGCCTTGGGGACCCAATCATTGTGACAAGA 

TCCGAGACATTGAAGAGGCAATTCCAAGGGAAATTGAAGCCAATGACATCGTGTTTTCTGTTC 

ACATTCCCCTCCCCCACATGGAGATGAGTCCTTGGTTCCAATTCATGCTGTTTATCCTGCAGC 

TGGACATTGCCTTCAAGCTAAACAACCAAATCAGAGAAAATGCAGAAGTCTCCATGGACGTTT 

CCCTGGCTTACCGTGATGACGCATTTGCTGAGTGGACTGAAATGGCCCATGAAAGAGTACCAC 

GGAAACTCAAATGCACCTTCACATCTCCCAAGACTCCAGAGCATGAGGGCCGTTACTATGAAT 

GTGATGTCCTTCCTTTCATGGAAATTGGGTCTGTGGCCCATAAGTTTTACCTTTTAAACATCC 

GGCTGCCTGTGAATGAGAAGAAGAAAATCAATGTGGGAATTGGGGAGATAAAGGATATCCGGT 

TGGTGGGGATCCACCAAAATGGAGGCTTCACCAAGGTGTGGTTTGCCATGAAGACCTTCCTTA 

CGCCCAGCATCTTCATCATTATGGTGTGGTATTGGAGGAGGATCACCATGATGTCCCGACCCC 

CAGTGCTTCTGGAAAAAGTCAf CTTTGCCCTTGGGATTTCCATGACCTTTATCAATATCCCAG 

TGGAATGGTTTTCCATCGGGTTTGACTGGACCTGGATGCTGCTGTTTGGTGACATCCGACAGG 

GCATCTTCTATGCGATGCTTCTGTCCTTCTGGATCATCTTCTGTGGCGAGCACATGATGGATC 

AGCACGAGCGGAACCACATCGCAGGGTATTGGAAGCAAGTCGGACCCATTGCCGTTGGCTCCT 

TCTGCCTCTTCATATTTGACATGTGTGAGAGAGGGGTACAACTCACGAATCCCTTCTACAGTA 

TCTGGACTACAGACATTGGAACAGAGCTGGCCATGGCCTTCATCATCGTGGCTGGAATCTGCC 

TCTGCCTCTACTTCCTGTTTCTATGCTTCATGGTATTTCAGGTGTTTCGGAACATCAGTGGGA 

AGCAGTCCAGCCTGCCAGCTATGAGCAAAGTCCGGCGGCTACACTATGAGGGGCTAATTTTTA 

GGTTCAAGTTCCTCATGCTTATCACCTTGGCCTGCGCTGCCATGACTGTCATCTTCTTCATCG 

TTAGTCAGGTAACGGAAGGCCATTGGAAATGGGGCGGCGTCACAGTCCAAGTGAACAGTGCCT 

TTTTCACAGGCATCTATGGGATGTGGAATCTGTATGTCTTTGCTCTGATGTTCTTGTATGCAC 

CATCCCATAAAAACTATGGAGAAGACCAGTCCAATGGCGATCTGGGTGTCCATAGTGGGGAAG 

AACTCCAGCTCACCACCACTATCACCCATGTGGACGGACCCACTGAGATCTACAAGTTGACCC 

GCAAGGAGGCCCAGGAGTA5GAGGCTGCAGCGCCCGGCTGGGACGGTCTCTCCATACCCCAGC 

CCCTCTAACTAGAGTGGGGAGCATGCCAGAGAGAGCTCAATGTACAAATGAATGCCTCATGGC 

TCTTAGCTGTGGTTTCTTGGACCAGCGGCATGGACATTTGTCAGTTTGCCTTCTGACGGTAGC 

TTTTGGAGGAAGATTCCTGCAGCCACTAATGCATTGTGTATGATAACAAAAACTCTGGTATGA 

CACATTTTCTGTGATCATTGTTAATTAGTGACATAGTAACATCTGTAGCAGCTGGTTAGTAAA 

CCTCATGTGGGGGTGGGGTGGGGGTGTATTCCTTGGGGGATGGTTTGGGCCGAATGGGGAGTG 

GAATATTTGACATTTTTCCTGTTTTAAATTCTAGGATAGATTTTAACATCCTTTGCGGTCCCA 

GTCCAAGGTAGGCTGGTGTCATAGTCTTCTCACTCCTAATCCATGACCACTGTTTTTTTCCTA 

TTTATATCACCAGGTAGCCTACTGAGTTAATATTTAAGTTGTCAATAGATAAGTGTCCCTGTT 

TTGTGGGATAATATAACTGAATTTCATGAGAAGATTTATTCCACCAGGGGTATTTCAGCTTTG 

AAACCAAATCTGTGTATCTAATACTAACCAATCTGTTGGATGTGGATTTTAAAAAATGTTTGC 

TAAACTACCCAAGTAAGATTTACTGTATTAAATGGCCTTCGGGTCTGAAAAGCTTTTTTAACC 

TCTTGCTTAAAATGCGTTTTATTTTGATAAGATACTTCAAATAGCCTCCAAAAGTGTAGATCC 

AATCACTTAAATAAACCTGTATGTATATGCAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 14 

MAGAIIENMSTKKLCIVGGILLVFQUAFLVGGLIAPGPTTAVSYMSVKCVDARKNHHKTKWF 
VPWGPNHCDKIRDIEEAIPREIEANDIVFSVHIPLPHMEMSPWFQFMLFILQLDIAFKLNNQI 
RENAEVSMDVSLAYRDDAFAEWTEMAHERVPRKLKCTFTSPKTPEHEGRYYECDVLPFMEIGS 
VAHKFYLLNIRLPVNEKKKINVGIGEIKDIRLVGIHQNGGFTKVWFAMKTFLTPSIFI IMVWY 
WRRITMMSRPPVLLEKVI FALGISMTFINI PVEWFSIGFDWTWMLLFGDIRQGI FYAMLLSFW 
IIFCGEHMMDQHERNHIAGYWKQVGPIAVGSFCLFIFDMCERGVQLTNPFYSIWTTDIGTELA 
MAFIIVAGICLCLYFLFLCFMVFQVFRNISGKQSSLPAMSKVRRLHYEGLIFRFKFLMLITLA 
CAAMTVIFFIVSQVTEGHWKWGGVTVQVNSAFFTGIYGMWNLYVFALMFLYAPSHKNYGEDQS 
NGDLGVHSGEELQLTTTITHVDGPTEIYKLTRKEAQE 

Important features of the protein: 
Signal peptide: 

amino acids 1-42 

Transmembrane domains: 

amino acids 239-253, 269-284, 302-318, 338-352, 377-399, 434-452, 
471-488 

N-glycosylation sites. 

amino acids 8-12, 406-410 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 254-258 

N-myristoylation sites. 

amino acids 223-229, 274-280, 305-311, 358-364, 374-380, 386-392, 
509-515 
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FIGURE 15 

GTGAGGGGAACAGCTGATCCGTCTGTTGGGAGGACAGATATCTCAAGGCCAGGATSGAAGAAT 

CACCACTAAGCCGGGCACCATCCCGTGGTGGAGTCAACTTTCTCAATGTAGCCCGGACCTACA 

TCCCCAACACCAAGGTGGAATGTCACTACACCCTTCCCCCAGGCACCATGCCCAGTGCCAGTG 

ACTGGATTGGCATCTTCAAGGTGGAGGCTGCCTGTGTTCGGGATTACCACACATTTGTGTGGT 

CTTCCGTGCCTGAAAGTACAACTGATGGTTCCCCCATTCACACCAGTGTCCAGTTCCAAGCCA 

GCTACCTGCCCAAACCAGGAGCTCAGCTCTACCAGTTCCGATATGTGAACCGCCAGGGCCAGG 

TGTGTGGGCAGAGCCCCCCTTTCCAGTTCCGAGAGCCAAGGCCCATGGATGAACTGGTGACCC 

TGGAGGAGGCTGATGGGGGCTCTGACATCCTGCTGGTTGTCCCCAAGGCAACTGTGTTACAGA 

ACCAGCTCGATGAGAGCCAGCAAGAACGGAATGACCTGATGCAGCTGAAGCTACAGCTGGAGG 

GACAGGTGACAGAGCTGAGGAGCCGAGTGCAGGAGCTCGAGAGGGCTCTGGCAACTGCCAGGC 

AGGAGCACACGGAGCTGATGGAACAGTACAAGGGGATTTCCCGGTCCCATGGGGAGATCACAG 

AAGAGAGGGACATCCTGAGCCGGCAACAGGGAGACCATGTGGCACGCATCCTGGAGCTAGAGG 

ATGACATCCAGACCATCAGTGAGAAAGTGCTGACGAAGGAAGTGGAGCTGGACAGGCTTAGAG 

ACACAGTGAAGGCCCTGACTCGGGAACAAGAGAAGCTCCTTGGGCAACTGAAAGAAGTACAAG 

CAGACAAGGAGCAAAGTGAGGCTGAGCTCCAAGTGGCACAACAGGAGAACCATCACTTAAATT 

TGGACCTGAAGGAGGCGAAGAGCTGGCAAGAGGAGCAGAGTGCTCAGGCTCAGCGACTGAAAG 

ACAAGGTGGCCCAGATGAAGGACACCCTAGGCCAGGCCCAGCAGCGGGTGGCCGAGCTGGAGC 

CCTTGAAGGAGCAGCTTCGAGGGGCCCAGGAGCTTGCAGCCTCAAGCCAGCAGAAAGCCACCC 

TTCTTGGGGAGGAGTTGGCCAGTGCAGCAGCAGCCAGGGACCGCACCATAGCCGAACTACACC 

GCAGCCGCCTGGAAGTGGCTGAAGTTAACGGCAGGCTGGCTGAGCTCGGTTTGCACTTGAAGG 

AAGAAAAATGCCAATGGAGCAAGGAGCGGGCAGGGCTGCTGCAGAGTGTGGAGGCAGAGAAGG 

ACAAGATCCTGAAGCTGAGTGCAGAGATACTTCGATTGGAGAAGGCAGTTCAGGAGGAGAGGA 

CCCAAAACCAAGTGTTCAAGACTGAGCTGGCCCGGGAGAAGGATTCTAGCCTGGTACAGTTGT 

CAGAAAGTAAGCGGGAGCTGACAGAGCTGCGGTCAGCCCTGCGTGTGCTCCAGAAGGAAAAGG 

AGCAGTTACAGGAGGAGAAACAGGAATTGCTAGAGTACATGAGAAAGCTAGAGGCCCGCCTGG 

AGAAGGTGGCAGATGAGAAGTGGAATGAGGATGCCACCACAGAGGATGAGGAGGCCGCTGTGG 

GGCTGAGCTGCCCGGCAGCTCTGACAGACTCAGAGGACGAGTCCCCAGAAGACATGAGGCTCC 

CACCCTATGGCCTTTGTGAGCGTGGAGACCCAGGCTCCTCTCCTGCTGGGCCTCGAGAGGCTT 

CTCCCCTTGTTGTCATCAGCCAGCCGGCTCCCATTTCTCCTCACCTCTCTGGGCCAGCTGAGG 

ACAGTAGCTCTGACTCGGAGGCTGAAGATGAGAAGTCAGTCCTGATGGCAGCTGTGCAGAGTG 

GGGGTGAGGAGGCCAACTTACTGCTTCCTGAACTGGGCAGTGCCTTCTATGACATGGCCAGTG 

GCTTTACAGTGGGTACCCTGTCAGAAACCAGCACTGGGGGCCCTGCCACCCCCACATGGAAGG 

AGTGTCCTATCTGTAAGGAGCGCTTTCCTGCTGAGAGTGACAAGGATGCCCTGGAGGACCACA 

TGGATGGACACTTCTTTTTCAGCACCCAGGACCCCTTCACCTTTGAGSSaTCTTACTCCCTCG 

TACATGCACAAATACACACTCATGCACACACACACTCACACACATGCATACACTTAGGTTTCA 

TGCCCATTTTCTATCACACTGGGCTCCATGATATTCTGTTCCCTAAGAACTGCTTCTGTGTGC 

CCTGTTTTCATCCCAAGATTTCTCACTTCATCCTCTCCTACCTGGCTCTTTTGTCCCAGGGAG 

GGGTCCTGTTCGGAAGCAGTGGCTGAATTTATCCCCTGAAAGTGGTTTTGGAGGAACCGGGAT 

GGAGGAGGCCTTCCCCTGTGGGAATAGAATCGTCCACTCCTAGCCCTGGTTGCTTCTGATACA 

CAGCCACTGCACACACACACTCACACTCACACTCCCTTGTCTGATGCCCCAAAGCCAATTCCT 

GGGGCACCCTACCCTCTCTTATTTGGAGTTTCCGTTGGTTTACCTGAGTTTTCTCTGGGGTCT 

GCACAGAGGCAGCAGCATGGACATCATGGCCTCTCAGGTCCCTTTTGGTTCTCAGTTTCATTG 

GTTCCTCTTTCTGTTCCCCCATTGACTTCTGTGCCCCACCCTAGCCTTTTCCATAACCTTAGG 

TATTCAGTTTGGAGGGGTTTTTTGTATTTTTGAGGATTCCTGTATTCTGTATCCTCTCCTCGC 

ATCTCCTCACATGGAAAGAAATAATGTATTTGTGCCTTCTGTGAGGAATGGGGGGAACAAGTG 

GTCCCAGGTATCCCCATTTCCAAGGCCCCCCTCCCTCTCCAGGTCCCCCCACAGCAATAAAAG 

CTTCCCCCTGATATCCATCCCTTTGTAGTTTGAACAAATATATTTATATGATATGTAA 
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FIGURE 16 

MEESPLSRAPSRGGVNFLNVARTYIPNTKVECHYTLPPGTMPSASDWIGIFKVEAACVRDYHT 
FVWSSVPESTTDGSPIHTSVQFQASYLPKPGAQLYQFRYVNRQGQVCGQSPPFQFREPRPMDE 
LVTLEEADGGSDILLWPKATVLQNQLDESQQERNDLMQLKLQLEGQVTELRSRVQELERALA 
TARQEHTELMEQYKGISRSHGEITEERDILSRQQGDHVARILELEDDIQTISEKVLTKEVELD 
RLRDTVKALTREQEKLLGQLKEVQADKEQSEAELQVAQQENHHLNLDLKEAKSWQEEQSAQAQ 
RLKDKVAQMKDTLGQAQQRVAELEPLKEQLRGAQELAAS SQQKATLLGEELASAAAARDRT I A 
ELHRSRLEVAEVNGRLAELGLHLKEEKCQWSKERAGLLQSVEAEKDKILKLSAEILRLEKAVQ 
EERTQNQVFKTELAREKDSSLVQLSESKRELTELRSALRVLQKEKEQLQEEKQELLEYMRKLE 
ARLEKVADEKWNEDATTEDEEAAVGLSCPAALTDSEDESPEDMRLPPYGLCERGDPGSSPAGP 
REASPLWISQPAPISPHLSGPAEDSSSDSEAEDEKSVLMAAVQSGGEEANLLLPELGSAFYD 
MASGFTVGTLSETSTGGPATPTWKECPICKERFPAESDKDALEDHMDGHFFFSTQDPFTFE 

Important features: 

Casein kinase II phosphorylation sites: 

amino acids 28-31, 43-46, 68-71, 72-75, 129-132, 156-159, 208- 

211, 239-242, 282-285, 305-308, 376-379, 383-383, 468-471, 520- 

523, 521-524, 537-540, 539-542, 543-546, 593-596, 595-598, 597- 

600, 612-615, 639-642, 652-655, 667-670, 683-686 

N-myristoylation sites: 

amino acids 39-44, 107-112, 204-209, 414-419, 561-566, 613-618 

Cell attachment sequence: 

amino acids 557-559 

Leucine zipper pattern sequence: 

amino acids 163-184, 475-496, 482-503 
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FIGURE 17 

GCAAGTTGGGAATTTTAGACTGTCACTGCACATGGACCTCTGGGAAGACGTCTGGCGAGAGCT 

AGGCCCACTGGCCCTACAGACGGATCTTGCTGGCTCACCTGTCCCTGTGGAGGTTCCCCTGGG 

AAGGCAAGAT6CCCAACAACAGCACTGCTCTGTCATTGGCCAATGTTACCTACATCACCATGG 

AAATTTTCATTGGACTCTGCGCCATAGTGGGCAACGTGCTGGTCATCTGCGTGGTCAAGCTGA 

ACCCCAGCCTGCAGACCACCACCTTCTATTTCATTGTCTCTCTAGCCCTGGCTGACATTGCTG 

TTGGGGTGCTGGTCATGCCTTTGGCCATTGTTGTCAGCCTGGGCATCACAATCCACTTCTACA 

GCTGCCTTTTTATGACTTGCCTACTGCTTATCTTTACCCACGCCTCCATCATGTCCTTGCTGG 

CCATCGCTGTGGACCGATACTTGCGGGTCAAGCTTACCGTCAGATTCAGAATTCCTGGGCTCC 

CTGGGTGCATTCTATCATTCCAGTTGAAAGTTTGCTTCCTTCCAGTCATGTGGCTCTTCATTC 

TACTCTCCTTGGCTCTCATTTCAGATGCCATGGTCATGGATGAAAAGGTCAAGAGAAGCTTTG 

TGCTGGACACGGCTTCTGCCATCTGCAACTACAATGCCCACTACAAGAATCACCCCAAATACT 

GGTGCCGAGGCTATTTCCGTGACTACTGCAACATCATCGCCTTCTCCCCTAACAGCACCAATC 

ATGTGGCCCTGAGGGACACAGGGAACCAGCTCATTGTCACTATGTCCTGCCTGACCAAAGAGG 

ACACGGGCTGGTACTGGTGTGGCATCCAGCGGGACTTTGCCAGGGATGACATGGATTTTACAG 

AGCTGATTGTAACTGACGACAAAGGAACCCTGGCCAATGACTTTTGGTCTGGGAAAGACCTAT 

CAGGCAACAAAACCAGAAGCTGCAAGGCTCCCAAAGTTGTCCGCAAGGCTGACCGCTCCAGGA 

CGTCCATTCTCATCATTTGCATACTGATCACGGGTTTGGGAATCATCTCTGTAATCAGTCATT 

TGACCAAAAGGAGGAGAAGTCAAAGGAATAGAAGGGTAGGCAACACTTTGAAGCCCTTCTCGC 

GTGTCCTGACTCCAAAGGAAATGGCTCCTACTGAACAGATGTGACTGAAGATTTTTTTAATTT 

AGTTCATAAAGTGATGCTACAACAGAATAATCACCATGACAACTGGCCCACACCTCAGAGACT 

GATTCTGATCTCCCAGGAATTCTGAAGGACCCTCTATCCTTGACAACAATCATTTGCAGCCAG 

GTAGCAACGGCGGTAGTCAGAGGAGCTATGATAGACCACACCCAAGCAAGGCTGCCCTCAAAT 

AACATCTCAAGATCTTAGTTCTTATGCATTCCATCAGTCAGAAGTGAAGAAGAGGTGGAGAAT 

CTGGATTGGGGACCAGGAAATCACTTGTATTTTGTTAGCCAATAAATTCCTAGCCAGTGTTGA 



ATGAAAAAAAAAAAAA 
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FIGURE 18 

MPNNSTALSLANVTYITMEIFIGLCAIVGNVLVICWKLNPSLQTTTFYFIVSLALADIAVGV 
LVMPLAIWSLGITIHFYSCLFMTCLLLIFTHASIMSLLAIAVDRYLRVKLTVRFRIPGLPGC 
ILSFQLKVCFLPVMWLFILLSLALISDAMVMDEKVKRSFVLDTASAICNYNAHYKNHPKYWCR 
GYFRDYCNIIAFSPNSTNHVALRDTGNQLIVTMSCLTKEDTGWYWCGIQRDFARDDMDFTELI 
VTDDKGTLANDFWSGKDLSGNKTRSCKAPKWRKADRSRTSILIICILITGLGIISVISHLTK 
RRRSQRNRRVGNTLKPFSRVLTPKEMAPTEQM 

Important features of the protein: 
Transmembrane domains : 

amino acids 16-35/ 62-80, 89-101, 134-152, 292-311 
N-glycosylation sites. 

amino acids 3-7, 4-8, 12-16, 204-208, 273-277 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 316-320 

N-myristoylation sites. 

amino acids 122-128, 125-131, 258-264 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 214-225 

G-protein coupled receptors proteins. 

amino acids 29-59, 76-116 
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FIGURE 19 



CTCGGGCGCGCACAGGCAGCTCGGTTTGCCCTGCGATTGAGCTGCGGGTCGCGGCCGGCGCCGGCCTCTCCAATG 
GCAAATGTGTGTGGCTGGAGGCGAGCGCGAGGCTTTCGGCAAAGGCAGTCGAGTGTTTGCAGACCGGGGCGAGTC 
CTGTGAAAGCAGATAAAAGAAAACATTTATTAACGTGTCATTACGAGGGGAGCGCCCGGCCGGGGCTGTCGCACT 
CCCCGCGGAACATTTGGCTCCCTCCAGCTCCGAGAGAGGAGAAGAAGAAAGCGGAAAAGAGGCAGATTCACGTCG 

tttccagccaagtggacctgatcgatggccctcctgaAtttatcacgatatttgatttattagcgatgccccctg 

GTTTGTGTGTTACGCACACACACGTGCACACAAGGCTCTGGCTCGCTTCCCTCCCTCGTTTCCAGCTCCTGGGCG 

AATCCCACATCTGTTTCAACTCTCCGCCGAGGGCGAGCAGGAGCGAGAGTGTGTCGAATCTGCGAGTGAAGAGGG 

ACGAGGGAAAAGAAACAAAGCCACAGACGCAACTTGAGACTCCCGCATCCCAAAAGAAGCACCAGATCAGCAAAA 

AAAGAAGATGGGCCCCCCGAGCCTCGTGCTGTGCTTGCTGTCCGCAACTGTGTTCTCCCTGCTGGGTGGARGCTC 

GGCCTTCCTGTCGCACCACCGCCTGAAAGGCAGGTTTCAGAGGGACCGCAGGAACATCCGCCCCAACATCATCCT 

GGTGCTGACGGACGACCAGGATGTGGAGCTGGGTTCCATGCAGGTGATGARCAAGACCCGGCGCATCATGGAGCA 

GGGCGGGGCGCACTTCATCAACGCCTTCGTGACCACACCCATGTGCTGCCCCTCACGCTCCTCCATCCTCACTGG 

CAAGTACGTCCACAACCACAACACCTACACCAACAATGAGAACTGCTCCTCGCCCTCCTGGCAGGCACAGCACGA 

GAGCCGCACCTTTGCCGTGTACCTCAATAGCACTGGCTACCGGACAGCTTTCTTCGGGAAGTATCTTAATGAATA 

CAACGGCTCCTACGTGCCACCCGGCTGGAAGGAGTGGGTCGGACTCCTTAAAAACTCCCGCTTTTATAACTACAC 

GCTGTGTCGGAACGGGGTGAAAGAGAAGCACGGCTCCGACTACTCCAAGGATTACCTCACAGACCTCATCACCAA 

TGACAGCGTGAGCTTCTTCCGCACGTCCAAGAAGATGTACCCGCACAGGCCAGTCCTCATGGTCATCAGCCATGC 

AGCCCCCCACGGCCCTGAGGATTCAGCCCCACAATATTCACGCCTCTTCCCAAACGCATCTCAGCACATCACGCC 

GAGCTACAACTACGCGCCCAACCCGGACAAACACTGGATCATGCGCTACACGGGGCCCATGAAGCCCATCCACAT 

GGAATTCACCAACATGCTCCAGCGGAAGCGCTTGCAGACCCTCATGTCGGTGGACGACTCCATGGAGACGATTTA 

CAACATGCTGGTTGAGACGGGCGAGCTGGACAACACGTACATCGTATACACCGCCGAGCACGGTTACCACATCGG 

CCAGTTTGGCCTGGTGAAAGGGAAATCCATGCCATATGAGTTTGACATCAGGGTCCCGTTCTACGTGAGGGGCCC 

CAACGTGGAAGCCGGCTGTCTGAATCCCCACATCGTCCTCAACATTGACCTGGCCCCCACCATCCTGGACATTGC 

AGGCCTGGACATACCTGCGGATATGGACGGGAAATCCATCCTCAAGCTGCTGGACACGGAGCGGCCGGTGAATCG 

GTTTCACTTGAAAAAGAAGATGAGGGTCTGGCGGGACTCCTTCTTGGTGGAGAGAGGCAAGCTGCTACACAAGAG 

AGACAATGACAAGGTGGACGCCCAGGAGGAGAACTTTCTGCCCAAGTACCAGCGTGTGAAGGACCTGTGTCAGCG 

TGCTGAGTACCAGACGGCGTGTGAGCAGCTGGGACAGAAGTGGCAGTGTGTGGAGGACGCCACGGGGAAGCTGAA 

GCTGCATAAGTGCAAGGGCCCCATGCGGCTGGGCGGCAGCAGAGCCCTCTCCAACCTCGTGCCCAAGTACTACGG 

GCAGGGCAGCGAGGCCTGCACCTGTGACAGCGGGGACTACAAGCTCAGCCTGGCCGGACGCCGGAAAAAACTCTT 

CAAGAAGAAGTACAAGGCCAGCTATGTCCGCAGTCGCTCCATCCGCTCAGTGGCCATCGAGGTGGACGGCAGGGT 

GTACCACGTAGGCCTGGGTGATGCCGCCCAGCCCCGAAACCTCACCAAGCGGCACTGGCCAGGGGCCCCTGAGGA 

CCAAGATGACAAGGATGGTGGGGACTTCAGTGGCACTGGAGGCCTTCCCGACTACTCAGCCGCCAACCCCATTAA 

AGTGACACATCGGTGCTACATCCTAGAGAACGACACAGTCCAGTGTGACCTGGACCTGTACAAGTCCCTGCAGGC 

CTGGAAAGACCACAAGCTGCACATCGACCACGAGATTGAAACCCTGCAGAACAAAATTAAGAACCTGAGGGAAGT 

CCGAGGTCACCTGAAGAAAAAGCGGCCAGAAGAATGTGACTGTCACAAAATCAGCTACCACACCCAGCACAAAGG 

CCGCCTCAAGCACAGAGGCTCCAGTCTGCATCCTTTCAGGAAGGGCCTGCAAGAGAAGGACAAGGTGTGGCTGTT 

GCGGGAGCAGAAGCGCAAGAAGAAACTCCGCAAGCTGCTCAAGCGCCTGCAGAACAACGACACGTGCAGCATGCC 

AGGCCTCACGTGCTTCACCCACGACAACCAGCACTGGCAGACGGCGCCTTTCTGGACACTGGGGCCTTTCTGTGC 

CTGCACCAGCGCCAACAATAACACGTACTGGTGCATGAGGACCATCAATGAGACTCACAATTTCCTCTTCTGTGA 

ATTTGCAACTGGCTTCCTAGAGTACTTTGATCTCAACACAGACCCCTACCAGCTGATGAATGCAGTGAACACACT 

GGACAGGGATGTCCTCAACCAGCTACACGTACAGCTCATGGAGCTGAGGAGCTGCAAGGGTTACAAGCAGTGTAA 

CCCCCGGACTCGAAACATGGACCTGGATGGAGGAAGCTATGAGCAATACAGGCAGTTTCAGCGTCGAAAGTGGCC 

AGAAATGAAGAGACCTTCTTCCAAATCACTGGGACAACTGTGGGAAGGCTGGGAAGGTraAGAAACAACAGAGGT 

GGACCTCCAAAAACATAGAGGCATCACCTGACTGCACAGGCAATGAAAAACCATGTGGGTGATTTCCAGCAGACC 

TGTGCTATTGGCCAGGAGGCCTGAGAAAGCAAGCACGCACTCTCAGTCAACATGACAGATTCTGGAGGATAACCA 

GCAGGAGCAGAGATAACTTCAGGAAGTCCATTTTTGCCCCTGCTTTTGCTTTGGATTATACCTCACCAGCTGCAC 

AAAATGCATTTTTTCGTATCAAAAAGTCACCACTAACCCTCCCCCAGAAGCTCACAAAGGAAAACGGAGAGAGCG 

AGCGAGAGAGATTTCCTTGGAAATTTCTCCCAAGGGCGAAAGTCATTGGAATTTTTAAATCATAGGGGAAAAGCA 

GTCCTGTTCTAAATCCTCTTATTCTTTTGGTTTGTCACAAAGAAGGAACTAAGAAGCAGGACAGAGGCAACGTGG 

AGAGGCTGAAAACAGTGCAGAGACGTTTGACAATGAGTCAGTAGCACAAAAGAGATGACATTTACCTAGCACTAT 

AAACCCTGGTTGCCTCTGAAGARACTGCCTTCATTGTATATATGTGACTATTTACATGTAATCAACATGGGAACT 

TTTAGGGGAACCTAATAAGAAATCCCAATTTTCAGGAGTGGTGGTGTCAATAAACGCTCTGTGGCCAGTGTAAAA 

GAAAAA 
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FIGURE 20 

MGPPSLVLCLLSATVFSLLGGSSAFLSHHRLKGRFQRDRRNIRPNIILVLTDDQDVELGSMQV 
MNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSSPSWQAQHESRT 
FAVYLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFYNYTLCRNGVKEKHGSDYSK 
DYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHGPEDSAPQYSRLFPNASQHITPSYNY 
APNPDKHWIMRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDSMETIYNMLVETGELDNTYIVYT 
ADHGYHIGQFGLVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIVLNIDLAPTILDIAGLDIP 
ADMDGKSILKLLDTERPVNRFHLKKKMRVWRDSFLVERGKLLHKRDNDKVDAQEENFLPKYQR 
VKDLCQRAEYQTACEQLGQKWQCVEDATGKLKLHKCKGPMRLGGSRALSNLVPKYYGQGSEAC 
TCDSGDYKLSLAGRRKKLFKKKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAAQPRNLTKRHW 
PGAPEDQDDKDGGDFSGTGGLPDYSAANPIKVTHRCYILENDTVQCDLDLYKSLQAWKDHKLH 
IDHEIETLQNKIKNLREVRGHLKKKRPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGLQEKD 
KVWLLREQKRKKKLRKLLKRLQNNDTCSMPGLTCFTHDNQHWQTAPFWTLGPFCACTSANNNT 
YWCMRTINETHNFLFCEFATGFLEYFDLNTDPYQLMNAVNTLDRDVLNQLHVQLMELRSCKGY 
KQCNPRTRNMDLDGGSYEQYRQFQRRKWPEMKRPSSKSLGQLWEGWEG 

Important features: 
Signal peptide: 

amino acids 1-17 

Sulfatases signature 1. 

amino acids 86-99 

Homologous region to sulfatase: 

amino acids 87-106, 133-146, 216-229, 291-320, 365-375 
N-glycosylation sites. 

amino acids 65-69, 112-116, 132-136, 149-153, 171-175, 198-202, 
241-245, 561-565, 608-612, 717-721, 754-758, 764-768 
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FIGURE 21 

GGGCGCGCGAGAGCTGCTAGGGCGGTTTCTCTGCCTCGGGCCTGTTGGGCAGGGCCGGCT 

AAGGTGCGCGTGCTCGCTGGTTCTAACCCTTCTGTTGGGCGTTTCTGCTGAGAGGCGGGA 

GGCGCTGAGAGTCTGTGCGGAGGTCCGTGGACAGACTGCTTTGCTCGTTGTTGCTCTTCG 

GAGGCGGCGATCCCCGAAGGCGAGCTGAAATACGGCTGCAGGCTACAATTTGCAGCCGAC 

GATTATGGAAGACGGAAGCGGGAGAGGTGGCCCACCCTCATGGAGCGCTTGTGCTCGGAT 

GGCTTCGCATTTCCCCAATACCCCATTAAACCGTATCATCTGAAGAGGATCCACAGAGCT 

GTCTTACATGGTAATCTAGAGAAACTGAAGTACCTTCTGCTCACGTATTATGACGCCAAT 

AAGAGAGACAGGAAGGAAAGGACCGCCCTACATTTGGCCTGTGCCACTGGCCAACCGGAA 

ATGGTACATCTCCTGGTGTCCAGAAGATGTGAGCTTAACCTCTGCGACCGTGAAGACAGG 

ACACCTCTGATCAAGGCTGTACAACTGAGGCAGGAGGCTTGTGCAACTCTTCTGCTGCAA 

AATGGCGCCAATCCAAATATTACGGATTTCTTTGGAAGGACTGCTCTGCACTACGCTGTG 

TATAATGAAGATACATCCATGATAGAAAAACTTCTTTCACATGGTACAAATATTGAAGAA 

TGCAGCAAGGTASAgGTCAACCAATGTTATTTTCAAACTATCTGAAATGAATTTATTTTA 

ACATTGACACATGTAAGGGTCAATTTTTCATATTTGGAAGCTCAAACATTCCTTGAATGA 

AAATATTTTGAAATGCCTTAACTGTCTAAGATTTTACTTTAAATATTGGAACTTTTAAAG 

AAGCATTATAGGGAACAGCCTTTTTTCATGCACTTATGGTAAATAACTATAAAAACAAAT 

GAATTACAATAAATTTATAATTCATGACAACTGAATTTGGGAAAGGTAATAGTTAAGTGT 

TTTTCCACTAAATTACTTTTT 



WO 01/40466 



PCT/USOO/32678 



22/550 

FIGURE 22 

MERLCSDGFAFPQYPIKPYHLKRIHRAVLHGNLEKLKYLLLTYYDANKRDRKERTALHLACAT 
GQPEMVHLLVSRRCELNLCDREDRTPLIKAVQLRQEACATLLLQNGANPNITDFFGRTALHYA 
VYNEDTSMIEKLLSHGTNIEECSKV 

Important features of the protein: 
N-glycosylation site. 

amino acids 113-117 

N-myristoylation site. 

amino acids 109-115 

Microbodies C-terminal targeting signal. 

amino acids 149-153 
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FIGURE 23 

GAGGCAGAAAGGCAGAAAGGAGAAAATTCAGGATAACTCTCCTGAGGGGTGAGCCAAGCCCTG 
CCATGTAGTGCACGCAGGACATCAACAAACACAGATAACAGGAAATGATCCATTCCCTGTGGT 
CACTTATTCTAAAGGCCCCAACCTTCAAAGTTCAAGTAGTGATATGGATGACTCCACAGAAAG 
GGAGCAGTCACGCCTTACTTCTTGCCTTAAGAAAAGAGAAGAAATGAAACTGAAGGAGTGTGT 
TTCCATCCTCCCACGGAAGGAAAGCCCCTCTGTCCGATCCTCCAAAGACGGAAAGCTGCTGGC 
TGCAACCTTGCTGCTGGCACTGCTGTCTTGCTGCCTCACGGTGGTGTCTTTCTACCAGGTGGC 
CGCCCTGCAAGGGGACCTGGCCAGCCTCCGGGCAGAGCTGCAGGGCCACCACGCGGAGAAGCT 
GCCAGCAGGAGCAGGAGCCCCCAAGGCCGGCCTGGAGGAAGCTCCAGCTGTCACCGCGGGACT 
GAAAATCTTTGAACCACCAGCTCCAGGAGAAGGCAACTCCAGTCAGAACAGCAGAAATAAGCG 
TGCCGTTCAGGGTCCAGAAGAAACAGTCACTCAAGACTGCTTGCAACTGATTGCAGACAGTGA 
AACACCAACTATACAAAAAGGATCTTACACATTTGTTCCATGGCTTCTCAGCTTTAAAAGGGG 
AAGTGCCCTAGAAGAAAAAGAGAATAAAATATTGGTCAAAGAAACTGGTTACTTTTTTATATA 
TGGTCAGGTTTTATATACTGATAAGACCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGT 
CCATGTCTTTGGGGATGAATTGAGTCTGGTGACTTTGTTTCGATGTATTCAAAATATGCCTGA 
AACACTACCCAATAATTCCTGCTATTCAGCTGGCATTGCAAAACTGGAAGAAGGAGATGAACT 
CCAACTTGCAATACCAAGAGAAAATGCACAAATATCACTGGATGGAGATGTCACATTTTTTGG 
TGCATTGAAACTGCTGT^CCTACTTACACCATGTCTGTAGCTATTTTCCTCCCTTTCTCTGT 
ACCTCTAAGAAGAAAGAATCTAACTGAAAATACCAAAAAAAAAAAAAAAA 
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FIGURE 24 

MDDSTEREQSRLTSCLKKREEMKLKECVSILPRKESPSVRSSKDGKLLAATLLLALLSCCLTV 
VSFYQVAALQGDLASLRAELQGHHAEKLPAGAGAPKAGLEEAPAVTAGLKIFEPPAPGEGNSS 
QNSRNKRAVQGPEETVTQDCLQLIADSETPTIQKGSYTFVPWLLSFKRGSALEEKENKILVKE 
TGYFFIYGQVLYTDKTYAMGHLIQRKKVHVFGDELSLVTLFRCIQNMPETLPNNSCYSAGIAK 
LEEGDELQLAI PRENAQI SLDG DVT FFGALKLL 

Transmembrane domain: 

amino acids 47-72 

N-glycosylation site. 

amino acids 124-127, 242-245 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 33-36, 173-176 

N-myristoylation site. 

amino acids 96-101 

TNF family proteins. 

amino acids 172-206 
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FTGURE 25 

CTrrTTGGATACCTCCAGTCCCCAAACTGTGTTCCAGGAGTTTTCTTGGCCGAAGCTGCCCGA 
TGTTTGAGCCTTTTCTTCCCAGAGAAGAAGATGGACTGAAAGCTGCCAGTTGGGGACTTTTTG 
TGATCACGGCGTTGCAGCGTTTTAAAGGAGGTGATGGGGCTTGCGCTGGCTTGTCTTCCCACC 

Sg5gaagagttgatgttcactggtt^^ 

T^TGGOTGGGATAGGGGCATAGGCTTGTGAAGGGCAGTCCGGATCCGGAGGAACTCGTCTTT 
GTCCCTGGTAGGAGAGACACCGCCAGTCTATCCTCGATGCCGTCAGCCTTGGCCATCTTCACT 
TGCCGCCCGAACTCGCACCCGTTTCAGGAGCGTCATGTCTACCTGGACGAGCCCATCAAAAT^ 
GGCCGCTCAGTGGCCCGCTGTCGACCAGCGCAGAATAATGCCACTTTTGATTGCAAAGTGCTA 
TCAAGGAACCACGCTCTCGTCTGGTTTGATCACAAGACGGGCAAGTTTTATCTTCAAGACACT 
A^AAGTAGTAATGGTACTTTTATAAATAGCCAGAGATTGAGTCGAGGCTCTGAAGAAAGTCCA 
CCATGTGAAATTCTTTCCGGTGACATTATCCAGTTTGGAGTAGACGTGACAGAGAATACACGG 
AAAGTTACCCATGGGTGTATTGTTTCCACAATAAAACTTTTTCTACCAGATGGTATGGAAGCC 
CGGCTCCGCTCAGATGTCATCCATGCACCATTACCAAGTCCTGTTGACAAAGTTGCTGCTAAC 

ACTCCAAGTATGTACTCTCAGGAACTATTCCAGCTTTCTCAGTATCTA 
CGGGAAC^AAATGTTGGAACAGAAGTTAGCCACGCTTCAGCGGCTACTAGCCATCACCCAAG^ 
GCTTCAGATACCAGTTGGCAGGCTTTAATAGATGAAGATAGACTCTTATCACGGTTAGAAGTT 
ATGGGAAACCAATTACAGGCATGCTCCAAAAATCAAACAGAAGATAGTTTACGAAAGGAACTT 

ATA^CATTAGAAGAGGATAAACATAACT 

CTTCAGGAGAAAATTGAAGTGGTTAGAAAACTTTCAGAAGTTGAGCGAAGTCTGAGTAATACT 

gI1ga?gaa^cccatctgaaagaaatgaatgaaaggactcaggaagaat^ 

GC^AACAAATATAATGGAGCAGTTAATGAGATTAAAGATTTATCTGATAAATTAA^ 
SSgI^AAACAAGAGGAAATCCAACAGAAGGGA 

ATAGATG^AA^GAAGAAWVAGAACAGGAGCTCCAGGCAAAAATAGAAGCTTTGCAAGCTGAT 
AATGATTTCACCy^ATGAA^ 

ACTCTTAAAGAATGCAGCAGCTTGGCTGATCGTCGAAGGGCATCTAACCAAAGCGGTAGAAGA 
AACAAAGCTTTCAAAAGGTTTGTTTTCTGTTTTTCTATGTTTTTTGACAGTTCTTTTGGAp& 
TCAAGGTTAGTGTATATTTTCAAGGTTATAGTATTTTAACCATCAGTTTACTTCTTATAGCTC 

a?a^tagcaagccagtaacagtatcagataatatataaaataatcagacttctgtt^^ 

AAG^G^ATCGTAACTGGAATGTGTCTTTTTAAGTGGATGTATATTTATGGTTTTTTGAATGTT 
AGTACTTGATATAGGTTTCTTTAGGTATTAAAGATTTGTTGCAATCTCTGTCATTCCCAGCAT 
TAATTTCAGCTTTGATCTCAAATTTTAATCAAACACAATGTAAGTCGTTTGTGATACAACTTA 
AGTGAAACATGCTTGCACTTCTATTTTGGGGGTTACAGTACCTTTAAAATCTCTTATGATGTT 

taat™ccttaatttttggcatctcagtttgatttaaacaaaattaatgacttttgtgaat 

GTAGAATCTTCTTATATTTTATGAGTAGTCCAGTAATTGCCCAAAGTAGTTTATTGTGTTAAT 

?Sg^acagttgtcagagaagaaaagtgagt 

TACATAGGGAAATTAGGCAAATAAATTTGGTGGCATGTGTTTATCATAGTAGAACTTT^ 
GACTATACCAGTATAAAATTTAAAACTAGATTCACAGTCCTTTTGGCCAATTAAAACATTGAG 

Saaaagtttgagatacttaattttagtacattctattttatt^^ 

TGACTTTTTTAACCATGTAAGAGGATGGTGTTATTTCAAATATCTCGTGGTTTCCATTCTGAA 

TTTTGTGCACGGCAGATGCCATATTTGGGGAAAAAATGCATAGAATATGCATCATTAATATTG 

TTTTGGCAAACAGGCATTGAGTTTCAGAACAGTGAACTATTTTTAGTACATATGGCAATT^ 

TTCACCTTATTAAAGTGAGATGAGAACAGACCTTAAAATAGCTTTTACCTCACCATCCAAATA 

CCTATTCAGATTAGTTGGTTGAATAGCCAGCACTTTGAAGTAGAGCCTTAGG 
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FIGURE 26 

MEARLRSDVIHAPLPSPVDKVAANTPSMYSQELFQLSQYLQEALHREQMLEQKLATLQRLLAI 
TQEASDTSWQALIDEDRLLSRLEVMGNQLQACSKNQTEDSLRKELIALQEDKHNYETTAKESL 
RRVLQEKIEVVRKLSEVERSLSNTEDECTHLKEMNERTQEELRELANKYNGAVNEIKDLSDKL 
KVAEGKQEEIQQKGQAEKKELQHKIDEMEEKEQELQAKIEALQADNDFTNERLTALQVRLEHL 
QEKTLKECSSLADRRRASNQSGRRNKAFKRFVFCFSMFFDSSFG 

Important features of the protein: 
N-glycosylation sites. 

amino acids 98-102, 271-275 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 138-142, 267-271 

Ami da t ion site. 

amino acids 273-277 

Tropomyosins proteins. 

amino acids 169-217 
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FT CURE 27 

GGCTGTGGGACTTTTCGAATCATATGATCTCC 
^CAGTGATATTGTTGTCATTTCACTACTCAGTG 

:aaagacaaggggagctgcttttttcattattg 
vtgatctcatggctaaaatggctgaacaccctg 



====== 

TAAAAGCTGTTCACATTGTTCAGTTCi 
TTTTGTTTCAAAAGCCATTTTCTTCTC 

TTTTGTrcaecaGTTCT^G^ 



■USB 

ii=s^=i=iii 
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FIGURE 28 

MEEKYGGDVLAGPGGGGGLGPVDVPSARLTKYIVLLCFTKFLKAVGLFESYDLLKAVHIVQFI 
FILKLGTAFFMVLFQKPFSSGKTITKHQWIKIFKHAVAGCIISLLWFFGLTLCGPLRTLLLFE 
HSDIWISLLSVLFTSSGGGPAKTRGAAFFIIAVICLLLFDNDDLMAKMAEHPEGHHDSALTH 
MLYTAIAFliGVADHKGGVLLLVLALCCKVGFHTASRKLSVDVGGAKRLQALSHLVSVLLLCPW 
VIVLSVTTESKVESWFSLIMPFATVIFEVMILDFYVDSICSVKMEVSKCARYGSFPIFISALL 
FGNFWTHPITDQLRAMNK7\AHQESTEHVLSGGVWSAIFFILSANILSSPSKRGQKGTLIGYS 
PEGTPLYNFMGDAFQHSSQSIPRFIKESLKQILEESDSRQIFYFLCLNLLFTFVELFYGVLTN 
SLGLISDGFHMLFDCSALVMGLFAALMSRWKATRIFSYGYGRIEILSGFINGLFLIVIAFFVF 
MESVARLIDPPELDTHMLTPVSVGGLIVNLIGICAFSHAHSHAHGASQGSCHSSDHSHSHHMH 
GHSDHGHGHSHGSAGGGMNANMRGVFLHVLADTLGSIGVIVSTVLIEQFGWFIADPLCSLSTA 
ILIFLSWPLIKDACQVLLLRLPPEYEKELHIALEKIQKIEGLISYRDPHFWRHSASIVAGTI 
HIQVTSDVLEQRIVQQVTGILKDAGVNNLTIQVEKEAYFQHMSGLSTGFHDVLAMTKQMESMK 
YCKDGTYIM 

Important: features of the protein: 
Signal peptide: 
amino acids 1-46 
Transmembrane domains: 

amino acids 59-77, 101-119, 150-167, 205-223, 239-258, 267-284, 
305-324, 343-360, 421-440, 452-469, 486-505, 522-539, 592-612, 
621-641 

N-glycosylation site. 

amino acids 721-725 

Glycosami noglycan attachment site. 

amino acids 143-147 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 225-229 

Tyrosine kinase phosphorylation sites. 

amino acids 750-758, 756-764 
N-rayristoylation sites. 

amino acids .14-20, 46-52, 102-108, 112-118, 144-150, 317-323, 
347-353, 369-375, 372-378, 437-443, 462-468, 529-535, 549-555, 
553-559, 579-585, 582-588, 583-589, 584-590, 605-611, 737-743 
Multicopper oxidases protein: 
amino acids 561-569 
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FIGURE 29 

GGCACGAGGGCAGGATATTAGAAMGGCTACTCCCCAGTCAATTTTCATCTTTGCAATCTGCA 

TTTTAATGATAACAGAATTAATTCTGGCCTCAAAAAGCTACTATGATATCTTAGGTGTGCCAA 

AATCGGCATCAGAGCGCCAAATCAAGAAGGCCTTTCACAAGTTGGCCATGAAGTACCACCCTG 

ACAAAAATAAGAGCCCGGATGCTGAAGCAAAATTCAGAGAGATTGCAGAAGCATATGAAACAC 

TCTCAGATGCTAATAGACGAAAAGAGTATGATACACTTGGACACAGTGCTTTTACTAGTGGTA 

AAGGACAAAGAGGTAGTGGAAGTTCTTTTGAGCAGTCATTTAACTTCAATTTTGATGACTTAT 

TTAAAGACTTTGGCTTTTTTGGTCAAAACCAAAACACTGGATCCAAGAAGCGTTTTGAAAATC 

ATTTCCAGACACGCCAGGATGGTGGTTCCAGTAGACAAAGGCATCATTTCCAAGAATTTTCTT 

TTGGAGGTGGATTATTTGATGACATGTTTGAAGATATGGAGAAAATGTTTTCTTTTAGTGGTT 

TTGACTCTACCAATCAGCATACAGTACAGACTGAAAATAGATTTCATGGATCTAGCAAGCACT 

GCAGGACTGTCACTCAACGAAGAGGAAATATGGTTACTACATACACTGACTGTTCAGGACAGT 

^TTCTTATTCTATTCTCACTAAATCCAACTGGTTGACTCTTCCTCATTATCTTTGATGCTAA 

ACAATTTTCTGTGAACTATTTTGACAAGTGCATGATTTCACTTTAAACAATTTGATATAGCTA 

TTAAATATATTTAAGGGTTTTTTTTTTTGACAAATTCAACATTCAACGAGTAGACAAAATGCT 

AATTATTTCCCTGATTAGGAAAGTTTCTTTAAAAAACACGTAATTTTGCCTAGTGCTTTTTCT 

CTACCTGCCCTTGGGCTCACTAATATCACCAGTATTATTACCAAGAAAATATTGAGTTTACCT 

GATTAAACTTTAAAAGTTAATTGTAGATTTAAATTGTGTGAACCTAATGATTTTTGCAGTGAA 

ACCTTTACTAATTCAAAGTTGCATGTTCTATGACATCTGTGACTTGCGTTGCAGAGTGTACAT 

GAAACTGTATAATTGAGTCATTCAGTAAAGGAGAACAGTATCTTGGTTAATTGCTACTGAAAG 

GTTGAGAAAGGAATGGTTTGATATTTACCACAGCGCTGTGCCTTTCTACAGTAGAACTGGGGT 

AAAGGAAATGGTTTTATTGCCCATAGTCATTTAGGCTGGAAAAAAGTTGAAAACTTAACGAAA 

TATTGCCAAGAGATTGTTATGTGTTTGGTTCCAGCCTAAAAATGATTTTGTAGTGTTGAAATC 

ATAGCTACTTACATAGCTTTTTCATATTTCTTTCTTAGTTGTTGGCACTCTTAGGTCTTAGTA 

TGGATTTATGTGTTTGTGTGTGTGTAGTTTATCCTCTCTCTCATCTTTATCTAGAGATTGACT 

GATACCTCATTCTGTTTGTAAAACCAGCCAGTAATTTCTGTGCAACCTTACTATGTGCAATAT 

TTTTAAATCCTGAGAAATGTGTGCTTTTGTTTTCGGATAGACTTATTTCTTTAGTTCTGCACT 

TTTCCACATTATACTCCATATGAGTATTAATCCTATGGATACATATTAAAACAAGTGTCTCAT 
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FIGURE 30 

MATPQSIFIFAICILMITELILASKSYYDILGVPKSASERQIKKAFHKLAMKYHPDECNKSPDA 
EAKFREIAEAYETLSDANRRKEYDTLGHSAFTSGKGQRGSGSSFEQSFNFNFDDLFKDFGFFG 
QNQNTGSKKRFENHFQTRQDGGSSRQRHHFQEFSFGGGLFDDMFEDMEKMFSFSGFDSTNQHT 
VQTENRFHGSSKHCRTVTQRRGNMVTTYTDCSGQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Nt-dnaJ domain signature. 

amino acids 27-59, 66-90 

Glycosaminoglycan attachment site. 

amino acids 96-100 



N-myristoylation sites. 

amino acids 32-38, 99-105, 102-108, 126-132, 211-217 
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FIGURE 31 

AAAGTTACATTTTCTCTGGAACTCTCCTAGGCCACTCCCTGCTGATGCAACATCTGGGTTTGG 

GCAGAAAGGAGGGTGCTTCGGAGCCCGCCCTTTCTGAGCTTCCTGGGCCGGCTCTAGAACAAT 

TCAGGCTTCGCTGCGACTCAGACCTCAGCTCCAACATATGCATTCTGAAGAAAGATGGCTGAG 

ATGGACAGAATGCTTTATTTTGGAAAGAAACAATGTTCTAGGTCAAACTGAGTCTACCAAATG 

CAGACTTTCACAATGGTTCTAGAAGAAATCTGGACAAGTCTTTTCATGTGGTTTTTCTACGCA 

TTGATTCCATGTTTGCTCACAGATGAAGTGGCCATTCTGCCTGCCCCTCAGAACCTCTCTGTA 

CTCTCAACCAACATGAAGCATCTCTTGATGTGGAGCCCAGTGATCGCGCCTGGAGAAACAGTG 

TACTATTCTGTCGAATACCAGGGGGAGTACGAGAGCCTGTACACGAGCCACATCTGGATCCCC 

AGCAGCTGGTGCTCACTCACTGAAGGTCCTGAGTGTGATGTCACTGATGACATCACGGCCACT 

GTGCCATACAACCTTCGTGTCAGGGCCACATTGGGCTCACAGACCTCAGCCTGGAGCATCCTG 

AAGCATCCCTTTAATAGAAACTCAACCATCCTTACCCGACCTGGGATGGAGATCACCAAAGAT 

GGCTTCCACCTGGTTATTGAGCTGGAGGACCTGGGGCCCCAGTTTGAGTTCCTTGTGGCCTAC 

TGGAGGAGGGAGCCTGGTGCCGAGGAACATGTCAAAATGGTGAGGAGTGGGGGTATTCCAGTG 

CACCTAGAAACCATGGAGCCAGGGGCTGCATACTGTGTGAAGGCCCAGACATTCGTGAAGGCC 

ATTGGGAGGTACAGCGCCTTCAGCCAGACAGAATGTGTGGAGGTGCAAGGAGAGGCCATTCCC 

CTGGTACTGGCCCTGTTTGCCTTTGTTGGCTTCATGCTGATCCTTGTGGTCGTGCCACTGTTC 

GTCTGGAAAATGGGCCGGCTGCTCCAGTACTCCTGTTGCCCCGTGGTGGTCCTCCCAGACACC 

TTGAAAATAACCAATTCACCCCAGAAGTTAATCAGCTGCAGAAGGGAGGAGGTGGATGCCTGT 

GCCACGGCTGTGATGTCTCCTGAGGAACTCCTCAGGGCCTGGATCTCASASGTTTGCGGAAGG 

GCCCAGGTGAAGCCGAGAACCTGGTCTGCATGACATGGAAACCATGAGGGGACAAGTTGTGTT 

TCTGTTTTCCGCCACGGACAAGGGATGAGAGAAGTAGGAAGAGCCTGTTGTCTACAAGTCTAG 

AAGCAACCATCAGAGGCAGGGTGGTTTGTCTAACAGAACACTGACTGAGGCTTAGGGGATGTG 

ACCTCTAGACTGGGGGCTGCCACTTGCTGGCTGAGCAACCCTGGGAAAAGTGACTTCATCCCT 

TCGGTCCTAAGTTTTCTCATCTGTAATGGGGGAATTACCTACACACCTGCTAAACACACACAC 

ACAGAGTCTCTCTCTATATATACACACGTACACATAAATACACCCAGCACTTGCAAGGCTAGA 

GGGAAACTGGTGACACTCTACAGTCTGACTGATTCAGTGTTTCTGGAGAGCAGGACATAAATG 

TATGATGAGAATGATCAAGGACTCTACACACTGGGTGGCTTGGAGAGCCCACTTTCCCAGAAT 

AATCCTTGAGAGAAAAGGAATCATGGGAGCAATGGTGTTGAGTTCACTTCAAGCCCAATGCCG 

GTGCAGAGGGGAATGGCTTAGCGAGCTCTACAGTAGGTGACCTGGAGGAAGGTCACAGCCACA 

CTGAAAATGGGATGTGCATGAACACGGAGGATCCATGAACTACTGTAAAGTGTTGACAGTGTG 

TGCACACTGCAGACAGCAGGTGAAATGTATGTGTGCAATGCGACGAGAATGCAGAAGTCAGTA 

ACATGTGCATGTTTGTTGTGCTCCTTTTTTCTGTTGGTAAAGTACAGAATTCAGCAAATAAAA 

AGGGCCACCCTGGCCAAAAGCGGTAAAAAAAAAAAAAAAA 
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FIGURE 32 

MQTFTMVLEEIWTSLFMWFFYALIPCLLTDEVAILPAPQNLSVLSTNMKHLLMWSPVIAPGET 
VYYSVEYQGEYESLYTSHIWIPSSWCSLTEGPECDVTDDITATVPYNLRVRATLGSQTSAWSI 
LKHPFNRNSTILTRPGMEITKDGFHLVIELEDLGPQFEFLVAYWRREPGAEEHVKMVRSGGIP 
VHLETMEPGAAYCVKAQT FVKAI GRYS AFSQTECVEVQGEAI PL VLAL FAFVG FML I LVW PL 
FVWKMGRLLQYSCCPVWLPDTLKITNSPQKLISCRREEVDACATAVMSPEELLRAWIS 

Important features: 
Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 230-255 

N-glycosylation sites. 

amino acids 40-44, 134-138 

Tissue factor proteins. 

amino acids 92-120 

Integrins alpha chain proteins. 

amino acids 232-263 
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FIGURE 33 

GAGACACGCGAGCGGGGAGACCTCCAAGGCAGCGAGGCATCGGACATGTGTCAGCACATCTGG 

GGCGCACATCCGTCGAGCCCGAGGGGAGATTTGCCGGAACAATTCAAACTGCGATATTGATCT 

TGGGGGTGACTGTCCCTGGCCGGCTGTCGGGTGGGAGTGCGAGTGTGCACTCGCTCGGAAGTG 

TGTGCGAGTGTGTATGTGTGTGTGCCGTGTCGGGCTCCCCCCTTCCCCCCGTTTTCCCGTCGA 

GTGATGCACTTGGAATGAGAATCAGAGGMGGAAATAGTCTGGGAGGTGCTTTTTCTTCTTCA 

AGCCAATTTCATCGTCTGCATATCAGCTCAACAGAATTCACCAAAAATCCATGAAGGCTGGTG 

GGCATACAAGGAGGTGGTCCAGGGAAGCTTTGTTCCAGTTCCTTCTTTCTGGGGATTGGTGAA 

CTCAGCTTGGAATCTTTGCTCTGTGGGGAAACGGCAGTCGCCAGTCAACATAGAGACCAGTCA 

CATGATCTTCGACCCCTTTCTGACACCTCTTCGCATCAACACGGGGGGCAGGAAGGTCAGTGG 

GACCATGTACAACACTGGAAGACACGTATCCCTTCGCCTGGACAAGGAGCACTTGGTCAACAT 

ATCTGGAGGGCCCATGACATACAGCCACCGGCTGGAGGAGATCCGACTACACTTTGGGAGTGA 

GGACAGCCAAGGGTCGGAGCACCTCCTCAATGGACAGGCCTTCTCTGGGGAGGTGCAGCTCAT 

CCACTATAACCATGAGCTATATACGAATGTCACAGAAGCTGCAAAGAGTCCAAATGGATTGGT 

GGTAGTTTCTATATTTATAAAAGTTTCTGATTCATCAAACCCATTTCTTAATCGAATGCTCAA 

CAGAGATACTATCACAAGAATAACATATAAAAATGATGCATATTTACTACAGGGGCTTAATAT 

AGAGGAACTATATCCAGAGACCTCTAGTTTCATCACTTACGATGGGTCGATGACTATCCCACC 

CTGCTATGAGACAGCAAGTTGGATCATAATGAACAAACCTGTCTATATAACCAGGATGCAGAT 

GCATTCCTTGCGCCTGCTCAGCCAGAACCAGCCATCTCAGATCTTTCTGAGCATGAGTGACAA 

CTTCAGGCCTGTCCAGCCACTCAACAACCGCTGCATCCGCACCAATATCAACTTCAGTTTACA 

GGGGAAGGACTGTCCAAACAACCGAGCCCAGAAGCTTCAGTATAGAGTAAATGAATGGCTCCT 

CAAGTAGGGAACAAAGCCAAGAAGAATCCCACCTCAGTGAAATGCTACAACTGTGAATTGACG 

TAACCTAGAATGTCCCCCTTCTTGCTTCTCTCTCCTTCTTTCCCCCAAGCCTCATTCATTCTT 

GGGATTGGCCCTTTCTTCATGAAAAGTGTCTGCGAAACCATGGCAGAGGAATACATCTCTCAC 

ACATACTCACAAACACACACACAAGCACTTGCACATACATACAAACACATGCAAACATACCTA 

CACACACACACTCTCTTACAACCTCCATCATGGGAAGTCAAGTTTCAGAAACAAAAGTCTCAT 

TCATAAGAGGTCTTAGAAGAAAATAACCAGTTAACCTGATTTCAATTTTGATACCGTTT.TCCT 

GAACTAATAAATCTACCCAATGAGACTTTTCAGCCTTTGTACATACAAAATTCTTCCAAAAGA 

GAGAGGAGAAAATACAGCTCTGATGGCATCAAACGGACTTTGCATCAAGTAATTTCAGATAGT 

GTCCTAGGATCCTTTGAGGGTGCTGGTAGCAGGTGAGCAGGACAAAGTTGACCAAGGACACTT 

ATTTCTAGATTATGATTCTTCTGTTTACTCAACAATTTACAAAGAAAAAAAGGACAGACATTG 

AAGAGCTACACATTGTATATATATCACCACAGACTATAAGGAAATGGAATTATTTCCCTCTTT 

GTCACATATCTGTAGTAGGATTTGCCAAGATCAGAAATGATCCATTTGCTGTTTCTTGTTTTC 

CAAAGGTCATACATTGTGTTTGGTTATTGTTACCAGCTCAATAAATGTGTTTAACGAGTTAAT 

TTCATTTTTCTGGCTTTGGTCTGTTCTCCTTCCTTACAGGCTAAGCCCTGGCTCCATGCAACT 

GCATTCTTTGATTTCACTTGTTCCTTCATCTACATGTTTTGTTCATTTGCAGCCAGTTTTTAC 

TGAGTTTGTGGCAATCAGGAATGCATTTGCTAAGCAAGTATGACTTTAATTCCACTCCATGGG 

TCAATCATTCACATGAGGTGAGCTTCAGCCTGAGATAGCAGGCGACAGACTTCTTGCGTTTCA 

AAACTGCCATGCCCCCCTGTGATGCTCCCGTGAAGGAATGCACTTTGCCTTGTAAGTTCCTGG 

GAAAGGGGTATGTTTTCTCTCCAGGTGCAGCCAGATCTCACAAAGTACAAAACGAATGCCTTT 

CTTTTCTTGTTTATAATGGTCACTCACTGTGTTTGGTTACTGTCAAGAAATCAATAAATGTGT 

TTAACAAGTTA 
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FIGURE 34 

MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFVPVPSFWGLVNSAWNLCSVG 
KRQSPVNIETSHMIFDPFLTPLRINTGGRKVSGTMYNTGRHVSLRLDKEHLVNISGGPMTYSH 
RLEEIRLHFGSEDSQGSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKSPNGLVWSIFIKVS 
DSSNPFLNRMLNRDTITRITYKNDAYLLQGLNIEELYPETSSFITYDGSMTIPPCYETASWII 
MNKPVYITRMQMHSLRLLSQNQPSQIFLSMSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNEIA 
QKLQYRVNEWLLK 

Important features: 
Signal peptide: 

amino acids 1-20 

Eukaryo tic-type carbonic anhydrases proteins. 

amino acids 126-162, 220-269, 43-91 

N-glycosylation sites. 

amino acids 116-119, 168-171, 302-305 
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FIGURE 35 

GTCGGAACCCCCTCAG6CCACCCTCGGGAGTCCTGGGGTCCAGAGGGGTGTCCCTGTACCCCTTGCAC 
ACAGGACCCTCACTCTGCAGGGATAAGCCAGCTGCGCCTGCAGCCTAGGGTGCCAAGGAGGCTGCTGA 

TTGTGGC^CACAGCCTCATCTGAACGCCAGGA 

CCCTGGGGAGCCCCAGTGCTGCCCAGTCACCCCAGGGCTGAGGTCTGCG 

JggSggaccacggggcagggaatgtgagcgccatc^^^^ 

GACTTTGGCAGGGGCCTCCGGACCAGTGACCCCAGTCAAACCCAGAGGGTCTTGGGCGGCAGCGACGA 
AGGAGGTATTCAGGCTCCAGGCCAGGTGGGGCCGGACGCCCCCAGCCATCCACCATSGTGGTGGCACA 
CCCCACCGCCACTGCCACCACCACGCCCACTGCCACTGTCACGGCCACCGTTGTGATGACCACGGCCA 
CCATGGACCTGCGGGACTGGCTGTTCCTCTGCTACGGGCTCATCGCCTTCCTGACGGAGGTCATCGAC 
AGCACCACCTGCCCCTCGGTGTGCCGCTGCGACAACGGCTTCATCTACTGCAACGACCGGGGACTCAC 
ATCCATCCCCGCAGATATCCCTGATGACGCCACCACCCTCTACCTGCAGAACAACCAGATCAACAACG 
CCGGCATCCCCCAGGACCTCAAGACCAAGGTCAACGTGCAGGTCATCTACCTATACGAGAATGAGCTG 
GATGAGTTCCCCATCAACCTGCCCCGCTCCCTCCGGGAGCTGCACCTGCAGGACAACAATGTGCGCAC 

CATTGCCAGGGACTCGCTGGCCCGCATCCCGCTGCTGGAG 

CCACCGTCAGCATTGAGGAGGACGCCTTCGCCGACAGCAAACAGCTCAAGCTGCTCTTCCTGAGCC^ 

aacSctgaS^ 

ACCTGCTGGCCAACCAGCGCATCGCCGACGACACCTTCAGCCGCCTACAGAACCTCACAGAGCTCTCG 

CTGCTGCGCAA^CGCTGGCCGCGCCACCCCTCAACCTGCCCAGCGCCCACCTG^ 
GCAGGACAATCCCATCAGCCACATCCCCTACAACACGCTGGCCAAGATGCGTGAGCTGGAGCGGCTGG 

rTrrTfirTCAGGAACAACCCTTGGTTTTGTGGCTGCAACCTCATGTGGCTGCGGGACTGGGTGAAGGC 

acSSS^ 

TCAAGGACATTACCAGCGAGATGGACGAGTGTTTTGAGACGGGGCCGCAGGGCGGCGTGGCCAATGCG 
GCTCCCAA^CCACGGCCAGCAACCACGCCTCTGCCACCACGCCCCAGGGTTCCCTGTTTACCCTCAA 

GGCCA^C^ 

CCAAGACCCTGGCCATCCACGTGAAGGCCCTGACGGCAGACTCCATCCGCATCACGTGGAAGGCCACG 
CTrcCCGCCTCCTCTTTCCGGCTCAGTTGGCTGCGCCTGGGCCACAG 

GGAGACCTTGGTGCAGGGGGACAAGACAGAGTACCTGCTGACAGCCCTGGAGCCCAAGTCCACCTACA 

GCAGAGACAGCCGACAGCTATGGCCCTACCACCACACTCAACCAGGAGCAGAACGCTGGCCCCATGGC 
GAGCCTGCCCCTGGCGGGCATCATCGGCGGGGCAGTGGCTCTGGTCTTCCTCTTCCTGGTCCTC 
CCATCTGCTGGTACGTGCACCAGGCTGGCGAGCTGCTGACCCGGGAGAGGGCCTACAACCGGGGCAGC 
AGGAAAAAGGATGACTATATGGAGTCAGGGACCAAGAAGGATAACTCCATCCTGGAAATCCGCGGCCC 

?ggg^Sgctg?Latcaac 

CCTCCAACGGCAGCAGCCTCTGCAAGGCCACACACACCATTGGCTACGGCACCACGCGGGGCTACCGG 
GACGGCGGCATCCCCGACATAGACTACTCCTACACAS^TGCCCGCCCACCCGGGCTGCCCCGCCTCA 
GCCCCAGCTGCCCTGGCGTGGCCATGTGGCTTTGCCCAGCCTGCTGCAATCCAAGAGAGCAAGGAAGA 
GAAATTCCATGGGTGACTTTCCTCCGCAGAAAGCAAAGTTTGGGGAGGGCTGACGATTTTGTAGAACA 
CAACAGTGACAATTTTTTTTAAAAGAATAGAAGGCAGGAGGGGGAATTCGACATTGTTGAAGACATAA 

TTTA^ACCAAGTTATGCCAGTTGGGGAGGGAAGGACTAAAAATA 

GTTTTTTTTTTTCCCCCCTGAACTGGAAGGATACTACCTGTACAACATCTGTGGACACCTCATGCTCT 
GTTG^GGCCATCACAAAGGAACCGCCAGGGAGAAGCAGCCGGCTCTCAAAGCTCCCACGCAGCTCTC 
CCGCCACTGGCCACTCGCTGGCGACCCGATGGAAGGTTTTCAGGCTCCTCACAAAGGAGAGAGGGAAG 
AAAAGATCTTTTGCCCTGGAGATATGGTCCTGAAATCTCTCCCCTGGCTTATTCCATACCATTTCCCT 
TGCAGATTTGCAGAAACATGGCATCTTTCACTGCATTCTTTGAACAATCATGTAGTCGATTAAAAAAA 
AAAACAAACTTTTTTTTCCTAGGCTGAAGCCCTCTTCAGTTCCATGCACCACGCTCCGTAGAAGCCCC 
GGCGGAAGCCGTAGCTTTCCCTGCCACCTGGAGGTGCATCTGTCTGCCTGTCTATCCCTGTCGCGGTG 
TCTCTAAGTACAGATGGGTAGATAGAGCCACATGCACGGTCCTTACCGTTCTTCTTGGGTCAGTTCTT 

ACCATTTCCTGAACAATAGAATTGTGAAAGTGTTAAAAA 
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FIGURE 36 

MWAHPTATATTTPTATVTATWMTTATMDLRDWLFLCYGLIAFLTEVIDSTTCPSVCRCDNG 
FIYCNDRGLTSIPADIPDDATTLYLQNNQINNAGIPQDLKTKVNVQVIYLYENDLDEFPINLP 
RSLRELHLQDNNVRTIARDSLARIPLLEKLHLDDNSVSTVSIEEDAFADSKQLKLLFLSRNHL 
SSIPSGLPHTLEELRLDDNRISTIPLHAFKGLNSLRRLVLDGNLLANQRIADDTFSRLQNLTE 
LSLVRNSLAAPPLNLPSAHLQKLYLQDNAISHIPYNTLAKMRELERLDLSNNNLTTLPRGLFD 
DLGNLAQLLLRNNPWFCGCNLMWLRDWVKARAAVVNVRGLMCQGPEKVRGMAIKDITSEMDEC 
FETGPQGGVANAAAKTTASNHASATTPQGSLFTLPCAKRPGLRLPDSNIDYPMATGDGAKTLAI 
HVKT^LTADSIRITWKATLPASSFRLSWLRLGHSPAVGSITETLVQGDKTEYLLTALEPKSTYI 
ICMVTMETSNAYVADETPVCAKAETADSYGPTTTLNQEQNAGPMASLPLAGIIGGAVALVFLF 
LVLGAICWYVHQAGELLTRERAYNRGSRKKDDYMESGTKKDNSILEIRGPGLQMLPINPYRAK 
EEYWHTIFPSNGSSLCKATHTIGYGTTRGYRDGGIPDIDYSYT 

Important features of the protein: 
Transmembrane d o ma i n : 

amino acids 552-573 

N-glycosylation sites. 

amino acids 249-252, 305-308, 642-645 

Leucine zipper pattern. 

amino acids 182-203, 299-320 

Phospholipase A2 aspartic acid active site. 

amino acids 57-67 



WO 01/40466 



PCT/US00/32678 



37/550 

FIGURE 37 

is 



CCACGAGCTTCACCTGGGCCTTCCAGAGGACCACTTTTC^ 



AGCAAGAAGTCACTTTTTGGGAAGATCAAATCATTTACCTCCAAGAGGA^ 
nrTrcCGCTGAAGACATCCTCAGGAGGCCCAGACATGGACCTGT^AGGCACTGCCTGCCTCACUiu 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 38 

MAEPGHSHHLSARVRRRTERRIPRLWRLLLWAGTAFQVTQGTGPELHACKESEYHYEYTACDS 
TGSRWRVAVPHTPGLCTSLSDPVKGTECSFSCNAGEFLDMKDQSCKPCAEGRYSLGTGIRFDE 
WDELPHGFASLSANMELDDSAAESTGNCTSSKWVPRGDYIASNTDECTATLMYAVNLKQSGTV 
NFEYYYPDSSIIFEFFVQNDQCQPNADDSRWMKTTEKGWEFHSVELNRGNNVLYWRTTAFSVW 
TKVPKPVLVRNIAITGVAYTSECFPCKPGTYADKQGSSFCKLCPANSYSNKGETSCHQCDPDK 
YSEKGSSSCNVRPACTDKDYFYTHTACDANGETQLMYKWAKPKICSEDLEGAVKLPASGVKTH 
CPPCNPGFFKTNNSTCQPCPYGSYSNGSDCTRCPAGTEPAVGFEYKWWNTLPTNMETTVLSGI 
NFEYKGMTGWEVAGDHIYTAAGASDNDFMILTLWPGFRPPQSVMADTENKEVARITFVFETL 
CSVNCELYFMVGVNSRTNTPVETWKGSKGKQSYTYIIEENTTTSFTWAFQRTTFHEASRKYTN 
DVAKIYSINVTNVMNGVASYCRPCALEASDVGSSCTSCPAGYYIDRDSGTGHSCPPNTILKAH 
QPYGVQACVPCGPGTKNNKIHSLCYNDCTFSRNTPTRTFNYNFSALANTVTLAGGPSFTSKGL 
KYFHHFTLSLCGNQGRKMSVCTDNVTDLRIPEGESGFSKSITAYVCQAVIIPPEVTGYECAGVS 
SQPVSLADRLIGVTTDMTLDGITSPT^ELFHLESLGIPDVIFFYRSNDVTQSCSSGRSTTIRVR 
CSPQKTVPGSLLLPGTCSDGTCDGCNFHFLWESAAACPLCSVADYHAIVSSCVAGIQXTTYVX 
REPKLCSGGISLPEQRVTICKTIDFWLKVGISAGTCTAILLTVLTCYFWKKNQKLEYKYSKLV 
MNATLKDCDLPAADSCAIMEGEDVEDDLIFTSKKSLFGKIKSFTSKRTPDGFDSVPLKTSSGG 
PDMDL 



Important features of the protein: 
N-glycosylation sites: 

amino acids 153-156, 390-393, 391-394, 404-407, 544-547, 576-579, 
672-675, 717-720, 947-950 

cAMP- and cGMP -dependent protein kinase phosphorylation sites: 

amino acids 15-18, 563-566, 709-712 
Casein kinase II phosphorylation sites : 

amino acids 42-45, 59-62, 81-84, 146-149, 168-171, 282-285, 331- 
334, 340-343, 431-434, 449-452, 465-468, 523-526, 557-560, 761- 
764, 780-783, 835-838, 860-863, 893-896, 949-952 
Tyrosine kinase phosphorylation sites: 
amino acids 50-56, 109-116 
N-myristoylation sites: 

amino acids 77-82, 88-93, 152-157, 268-273, 288-293, 320-325, 

400-405, 405-410, 414-419, 463-468, 599-604, 616-621, 634-639, 

644-649, 839-844, 874-879, 912-917, 916-921 

Amidation site: 

amino acids 707-710 

Cell attachment sequence: 

amino acids 162-164 
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FIGURE 39 

GGGAAGGGGTTCTGGGCTGCCGCAGGCACACAGGCCAGAGCTTCGTGGATACCTGCAGGGCCC 

AAAGGTCCCTCCCTGTTTTGAAGAGTGAGTGATGGCTATGAGGTAGCGGCCAGGCTGATCACC 

CCTGCGTTGGCTGGAGGCAGAATTCTGTAAATCCTCGCCAAGTCTTTCTCCAGGCCACTGGTT 

AGCTCATCTCAGCCTCCTCTGGGAGCATCAACACCAACATGGCACAGGGGACTGCAGTGGTGT 

GCTTTGGACCTGTGTACCCACCCAAGGCTAAAGGCAGAGCCAGGTGACTTTGCGGGGGTCTCT 

TCTCTAGGATTATCTGTACTTCCCCTCTGTCCTCTTTTACTACGGGAGATCGAGCTAGCTATA 

ACCCACCTTCTTTCATGAGAACCACACTAAATTGCAAAAATTATCCCAGTGCTGGAGGAGGGC 

AGCAGGTTGAGATTATGTTGGCAGGAAGAATGTTGGCATTGATTGGCACGCAGGGGACGAGAG 

CTGCTTTGTGCTTTAAAGGAGCCAAGTTACACCCTGTTTAACCCTGCCTTCAAAGGGACGACT 

CTGTAAGATTCTCTGCTACTTATTCAAGTTGACACGMSCCCTTCACACTCCACCTGAGGTCC 

CGCCTTCCCTCTGCCATAAGGAGTTTGATTCTACAAAAGAAACCAAACATCAGAAATACATCC 

AGCATGGCTGGAGAGCTCCGACCAGCCAGCCTGGTGGTCCTGCCCAGGTCCCTTGCTCCAGCT 

TTTGAAAGATTCTGCCAGGTCAACACTGGTCCTCTACCCCTGCTGGGCCAGAGTGAGCCAGAA 

AAGTGGATGCTGCCCCCTCAAGGTGCTATCTCAGAGACCAGGATGGGCCATCCCCAGTTCTGG 

AAATACGAGTTCGGTGCCTGCACCGGTAGCCTGGCTTCGCTGGAGCAGTACTCGGAGCAGCTG 

AAGGACATGGTGGCCTTCTTCCTGGGCTGCAGCTTCTCCCTGGAGGAGGCCTTGGAGAAAGCG 

GGGCTCCCCAGAAGAGACCCAGCAGGTCACAGCCAGGCGGGTGCATACAAGACAACAGTGCCT 

TGTGTTACCCATGCTGGCTTCTGCTGCCCTCTGGTGGTCACGATGAGGCCCATTCCCAAGGAC 

AAGCTGGAAGGGCTGGTGCGGGCCTGCTGCTCCCTCGGAGGTGAGCAGGGGCAACCTGTTCAC 

ATGGGCGACCCAGAACTGTTGGGAATCAAAGAGCTTTCCAAACCTGCCTACGGGGATGCCATG 

GTGTGTCCCCCAGGGGAGGTTCCAGTGTTCTGGCCTTCTCCGCTGACCAGTCTCGGAGCTGTC 

AGCAGCTGTGAGACCCCACTGGCTTTTGCCAGCATCCCAGGCTGCACAGTTATGACTGACCTG 

AAGGATGCAAAGGCTCCACCTGGTTGTCTCACCCCAGAGAGAATTCCAGAGGTCCATCACATT 

TCCCAAGATCCTCTGCACTACAGCATCGCGTCAGTCTCTGCTTCTCAGAAGATCAGAGAACTA 

GAGTCTATGATCGGCATAGACCCAGGGAACCGGGGGATTGGGCACCTGCTCTGTAAAGATGAG 

CTGCTGAAGGCCTCTCTCTCGCTGTCCCATGCCCGCTCAGTGCTCATCACCACTGGGTTCCCC 

ACACATTTCAATCATGAGCCTCCAGAAGAGACAGATGGCCCACCAGGAGCTGTTGCTCTGGTT 

GCCTTCCTGCAGGCCTTGGAGAAGGAGGTCGCCATAATCGTTGACCAGAGAGCCTGGAACTTG 

CACCAGAAGATTGTTGAAGATGCTGTTGAGCAAGGTGTTCTGAAGACGCAGATCCCGATATTA 

ACTTACCAAGGTGGATCAGTGGAAGCTGCTCAGGCATTCCTGTGCAAAAATGGGGACCCGCAG 

ACACCTAGATTTGACCACCTGGTGGCCATAGAGCGTGCCGGAAGAGCTGCTGATGGCAATTAC 

TACAATGCAAGGAAGATGAACATCAAGCACTTGGTTGACCCCATTGACGATCTTTTTCTTGCT 

GCGAAGAAGATTCCTGGAATCTCATCAACTGGAGTCGGTGATGGAGGCAACGAGCTTGGGATG 

GGTAAAGTCAAGGAGGCTGTGAGGAGGCACATACGGCACGGGGATGTCATCGCCTGCGACGTG 

GAGGCTGACTTTGCCGTCATTGCTGGTGTTTCTAACTGGGGAGGCTATGCCCTGGCCTGCGCA 

CTCTACATCCTGTACTCATGTGCTGTCCACAGTCAGTACCTGAGGAAAGCAGTCGGACCCTCC 

AGGGCACCTGGAGATCAGGCCTGGACTCAGGCCCTCCCGTCGGTCATTAAGGAAGAAAAAATG 

CTGGGCATCTTGGTGCAGCACAAAGTCCGGAGTGGCGTCTCGGGCATCGTGGGCATGGAGGTG 

GATGGGCTGCCCTTCCACAACACCCACGCCGAGATGATCCAGAAGCTGGTGGACGTCACCACG 

GCACAGGTGTaaCCGTCCATGTTCCGTGTGAGCAGAGTCCCTACCAACGGGCAGGTCTGCATC 

CGGGGAGAATGCAGCTGCTTCTGGCGACAATCCTGCTAGTAAACACTGGTCTTCGGTGAGCAA 

CGAACACTCGCCTGGCCTGGGAAACTGCATGCCCACTTTCTGGGAGGGGTTAGTGCAGGTGCC 

GTGGACAAAGGACAACATTTCTCTGGGGCTTTTTAACTTTTATTCCTAAGACTCTAAAGGCGT 

TGATTTCAACCCTCCTTCACTCTGGCTTCTTCAGGCAACCCACGTGGTCTCCTATGAGAATCT 

TCTCGACAGTTACTTATGGGGACACTTGTGAACAATTAACTGCCAGGGCAGAGCATGAGAACA 

AACATTCCCAGGCCATGTAGGATAGGATACTCCAGACTCCAGTCATCCTCCCCCATCCATGGT 

TTCTGTTACTCATGGTTTCAGTTACTCATAGCCAACTGCAGACCGAAAATACTAAATGAAAAA 

TTTCAGAAATAAACAACTCTTAAGTTTTAAAAAAAAA 
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FIGURE 40 

MPFTLHLRSRLPSAIRSLILQKKPNIRNTSSMAGELRPASLVVLPRSLAPAFERFCQVNTGPL 
PLLGQSEPEKWMLPPQGAISETRMGHPQFWKYEFGACTGSLASLEQYSEQLKDMVAFFLGCSF 
SLEEALEKAGLPRRDPAGHSQAGAYKTTVPCVTHAGFCCPLWTMRPIPKDKLEGLVRACCSL 
GGEQGQPVHMGDPELLGIKELSKPAYGDAMVCPPGEVPVFWPSPLTSLGAVSSCETPLAFASI 
PGCTVMTDLKDAKAPPGCLTPERIPEVHHISQDPLHYSIASVSASQKIRELESMIGIDPGNRG 
IGHLLCKDELLKASLSLSHARSVLITTGFPTHFNHEPPEETDGPPGAVALVAFLQALEKEVAI 
IVDQRAWNLHQKIVEDAVEQGVLKTQIPILTYQGGSVEAAQAFLCKNGDPQTPRFDHLVAIER 
AGRAADGNYYNARKMNIKHLVDPIDDLFLAAKKIPGISSTGVGDGGNELGMGKVKEAVRRHIR 
HGDVIACDVEADFAVIAGVSNWGGYALACALYILYSCAVHSQYLRKAVGPSRAPGDQAWTQAL 
PSVIKEEECMLGILVQHKVRSGVSGIVGMEVDGLPFHNTHAEMIQKLVDVTTAQV 

Signal peptide : 

amino acids 1-17 

Transmembrane domain: 

amino acids 358-378, 517-539 

N-glycosylation site. 

amino acids; 28-32 

Tyrosine kinase phosphorylation site. 

amino acids 444-452 

N-myr i s toyla tion site. 

amino acids 98-104, 102-108, 123-129, 149-155, 181-187, 190-196, 
238-244, 308-314, 399-405, 413-419, 448-454, 477-483, 482-488, 
487-493 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 233-244, 531-542 
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FIGSBE-41 

CTTTCCTGTTTTATCCGCAGCCCTTTTCTTCTTTGAGTTAGTAAAGATTTATTCTGTAACCTG 

ACACTCATCTGGCCCTTTGCAGTTTGCCAGCCATATTCCCATGTGATTTCCCACTGGATCCAG 

GCCCCCATCCGGCTGGCAGGAGGGGGCTCTGACGTACAGGTTGGAAATCAGAAGTCTGTGAGA 

GCGCGGGAGTGCATGGCAGCTCTGGGTCCCAGACCTGGCCCGACCCCTCTGCTTCACCTGCAG 

CTCTGCTGCTCCTCTACTCfTGGGTCGAGATCCCTTTGGAGCCACAGCGAGGAACCCTGTGGT 

CCTCAGGCAGGTGTACCTTGAGTCAGCCAGGAGCCCTCTTTTCCTGTGTCAAAGCCTGCCCTC 

GGGCTCTGCTCACCTCTGGTGACCCTCCAAGATGCCCCTGCCCTCAGTTTCCCCTCATGATCT 

GGCCTCTGCCCCCTTCTCTAGCCACAGCCTCTAGTACACTTTAGCAATACCACCAGACTAGTT 

AGAGTTCCCCACTCACCAAGCAAGACMGCAGTTTCATGCCTCTGTGCCTTCGCTCATGCTGT 

TTCTTCCGACTGGAATGCCTTCCCCTGCTCCTCCTGCCTTGTCTGCCTGGCAAGTTCATCTCT 

CACGATCCCCTCAAAGGCCCCCTCCTCCAGGAAGGCAACCCCTGTGCCCCTCCCCTCCAGGCT 

ACCTCTGCACTTTGTCAATGCTTCTCTTGTGGCACTTATCACACTGTATTTTACTTGTTTACA 

TGTTTGTCTCCCCTTCTAGACTGJSS^ATCCTTAAGGGCATGGACTGTATCTTATGCATCTCTG 

TATTTCTGCGCCTAGCACGGTGCCTAGCACACAGTAGGCGCTCAATAAATGTTGAATGAATGA 

ATGATTT 
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FIGURE 42 

MQFHASVPSLMLFLPTGMPSPAPPALSAWQVHLSRSPQRPPPPGRQPLCPSPPGYLCTLSMLL 
LWHLSHCILLVYMFVSPSRL 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Microbodies C-terminal targeting signal. 

amino acids 81-83 
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FIGURE 43 

GTTTCCAACAAGGATGATATGAAGACTTCCCTGAAGAAAGTTGTGAAGGGACCTCCTACGAGA 

TGATGATGCAGTGTGTGTCCCGCATGTTGGCCCACCCCCTGCATGTCATCTCAATGCGCTGCA 

TGGTCCAGTTTGTGGGACGGGAGGCCAAGTACAGTGGTGTGCTGAGCTCCATTGGGAAGATTT 

TCAAAGAGGAAGGGCTGCTGGGATTCTTCGTTGGATTAATCCCTCACCTCCTGGGCGATGTGG 

TTTTCTTGTGGGGCTGTAACCTGCTGGCCCACTTCATCAATGCCTACCTGGTGGATGACAGCT 

TCAGCCAGGCCCTGGCCATCCGGAGCTATACCAAGTTCGTGATGGGGATTGCAGTGAGCATGC 

TGACCTACCCCTTCCTGCTAGTTGGCGACCTCATGGCTGTGAACAACTGCGGGCTGCAAGCTG 

GGCTCCCCCCTTACTCCCCAGTGTTCAAATCCTGGATTCACTGCTGGAAGTACCTGAGTGTGC 

AGGGCCAGCTCTTCCGAGGCTCCAGCCTGCTTTTCCGCCGGGTGTCATCAGGATCATGCTTTG 

CCCTGGAGTAACCTGAATCATCTAAAAAACACGGTCTCAACCTGGCCACTGTGGGTGAGGCCT 

GACCACCTTGGGACACCTGCAAGACGACTCCAACCCAACAACAACCAGATGTGCTCCAGCCCA 

GCCGGGCTTCAGTTCCATATTTGCCATGTGTCTGTCCAGATGTGGGGTTGAGCGGGGGTGGGG 

CTGCACCCAGTGGATTGGGTCACCCGGCAGACCTAGGGAAGGTGAGGCGAGGTGGGGAGTTGG 

CAGAAT.CCCCATACCTCGCAGATTTGCTGAGTCTGTCTTGTGCAGAGGGCCAGAGAATGGCTT 

ATGGGGGCCCAGGTTGGATGGGGAAAGGCTAATGGGGTCAGACCCCACCCCGTCTACCCCTCC 

AGTCAGCCCAGCGCCCATCCTGCAGCTCAGCTGGGAGCATCATTCTCCTGCTTTGTACATAGG 

GTGTGGTCCCCTGGCACGTGGCCACCATCATGTCTAGGCCTATGCTAGGAGGCAAATGGCCAG 

GCTCTGCCTGTGTTTTTCTCAACACTACTTTTCTGATATGAGGGCAGCACCTGCCTCTGAATG 

GGAAATCATGCAACTACTCAGAATGTGTCCTCCTCATCTAATGCTCATCTGTTTAATGGTGAT 

GCCTCGCGTACAGGATCTGGTTACCTGTGCAGTTGTGAATACCCAGAGGTTGGGCAGATCAGT 

GTCTCTAGTCCTACCCAGTTTTAAAGTTCATGGTAAGATTTGACCTCATCTCCCGCAAATAAA 

TGTATTGGTGATTTGGAAAAAAAAAAAAAAAAA 
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FIGURE 44 

MMMQCVSRMLAHPLHVISMRCMVQFVGREAKYSGVLSSIGKIFKEEGLLGFFVGLIPHLLGDV 
VFXWGCNLL^FINAYLVDDSFSQALAIRSYTKFVMGIAVSMLTYPFLLVGDLMAVNNCGLQA 
GLPPYSPVFKSWIHCWKYLSVQGQLFRGSSLLFRRVSSGSCFALE . 

Important features of the protein: 
Signal peptide: 

amino acids 1-18 

Transmembrane domains: 

amino acids 51-72, 97-114 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 160-163 



N-myristoylation sites. 

amino acids 34-39, 100-105, 123-128, 165-170 
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FIGURE 45 

GCTCACTCTTTGGGTCCACACTGCCTTTATGAGCTGTAACACTCACTGGGAATGTCTGCAGCT 
TCACTCCTGAAGCCAGCGAGACCACGAACCCACCAGGAGGAACAAACAACTCCAGACGCGCAG 
CCTTAAGAGCTGTAACACTCACCGCGAAGGTCTGCAGCTTCACTCCTGAGCCAGCCAGACCAC 
GAACCCACCAGAAGGAAGAAACTCCAAACACATCCGAACATCAGAAGGAGCAAACTCGTGACA 
CGCCACCTTTAAGAACCGTGACACTCAACGCTAGGGTCCGCGGCTTCATTCTTGAAGTCAGTG 
AGACCAAGAACCCACCAATTCCGGACACGGCAAAGTAACATCCTAGACAT6GCTTTAGAGATC 
CACATGTCAGACCCCATGTGCCTCATCGAGAACTTTAATGAGCAGCTGAAGGTTAATCAGGAA 
GCTTTGGAGATCCTGTCTGCCATTACGCAACCTGTAGTTGTGGTAGCGATTGTGGGCCTCTAT 
CGCACTGGCAAATCCTACCTGATGAACAAGCTGGCTGGGAAGAACAAGGGCTTCTCTGTTGCA 
TCTACGGTGCAGTCTCACACCAAGGGAATTTGGATATGGTGTGTGCCTCATCCCAACTGGCCA 
AATCACACATTAGTTCTGCTTGACACCGAGGGCCTGGGAGATGTAGAGAAGGCTGACAACAAG 
AATGATATCCAGATCTTTGCACTGGCACTCTTACTGAGCAGCACCTTTGTGTACAATACTGTG 
AACAAAATTGATCAGGGTGCTATCGACCTACTGCACAATGTGACAGAACTGACAGATCTGCTC 
AAGGCAAGAAACTCACCTGACCTTGACAGGGTTGAAGATCCTGCTGACTCTGCGAGCTTCTTC 
CCAGACTTAGTGTGGACTCTGAGAGATTTCTGCTTAGGCCTGGAAATAGATGGGCAACTTGTC 
ACACCAGATGAATACCTGGAGAATTCCCTAAGGCCAAAGCAAGGTAGTGATCAAAGAGTTCAA 
AATTTCAATTTGCCCCGTCTGTGTATACAGAAGTTCTTTCCAAAAAAGAAATGCTTTATCTTT 
GACTTACCTGCTCACCAAAAAAAGCTTGCCCAACTTGAAACACTGCCTGATGATGAGCTAGAG 
CCTGAATTTGTGCAACAAGTGACAGAATTCTGTTCCTACATCTTTAGCCATTCTATGACCAAG 
ACTCTTCCAGGTGGCATCATGGTCAATGGATCTCGTCTAAAGAACCTGGTGCTGACCTATGTC 
AATGCCATCAGCAGTGGGGATCTGCCTTGCATAGAGAATGCAGTCCTGGCCTTGGCTCAGAGA 
GAGAACTCAGCTGCAGTGCAAAAGGCCATTGCCCACTATGACCAGCAAATGGGCCAGAAAGTG 
CAGCTGCCCATGGAAACCCTCCAGGAGCTGCTGGACCTGCACAGGACCAGTGAGAGGGAGGCC 
ATTGAAGTCTTCATGAAAAACTCTTTCAAGGATGTAGACCAAAGTTTCCAGAAAGAATTGGAG 
ACTCTACTAGATGCAAAACAGAATGACATTTGTAAACGGAACCTGGAAGCATCCTCGGATTAT 
TGCTCGGCTTTACTTAAGGATATTTTTGGTCCTCTAGAAGAAGCAGTGAAGCAGGGAATTTAT 
TCTAAGCCAGGAGGCCATAATCTCTTCATTCAGAAAACAGAAGAACTGAAGGCT^AAGTACTAT 
CGGGAGCCTCGGAAAGGAATACAGGCTGAAGAAGTTCTGCAGAAATATTTAAAGTCCAAGGAG 
TCTGTGAGTCATGCAATATTACAGACTGACCAGGCTCTCACAGAGACGGAAAAAAAGAAGAAA 
GAGGCACAAGTGAAAGCAGAAGCTGAAAAGGCTGAAGCGCAAAGGTTGGCGGCGATTCAAAGG 
CAGAACGAGCAAATGATGCAGGAGAGGGAGAGACTCCATCAGGAAGAAGTGAGACAAATGGAG 
ATAGCCAAACAAAATTGGCTGGCAGAGCAACAGAAAATGCAGGAACAACAGATGCAGGAACAG 
GCTGCACAGCTCAGCACAACATTCCAAGCTCAAAATAGAAGCCTTCTCAGTGAGCTCCAGCAC 
GCCCAGAGGGCTGTTAATAACGATGATCCATGTGTTTTACTCTAAAGTGCTAAATATGGGAGT 
TTCCTTTTTTTACTCTTTGTCACTGATGACACAACAGAAAAGAAACTGTAGACCTTGGGACAA 
TCAACATTTAAATAAACTTTATAATTATTAAA 
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FIGURE 46 

MALEIHMSDPMCLIENFNEQLKVNQEALEILSAITQPVVVVAIVGLYRTGKSYLMNKLAGKNK 
GFSVASTVQSHTKGIWIWCVPHPNWPNHTLVLLDTEGLGDVEKADNKNDIQIFALALLLSSTF 
VYNTVNKIDQGAIDLLHNVTELTDLLKARNSPDLDRVEDPADSASFFPDLVWTLRDFCLGLEI 
DGQLVTPDEYLENSLRPKQGSDQRVQNFNLPRLCIQKFFPKKKCFIFDLPAHQKKLAQLETLP 
DDELEPEFVQQVTEFCSYIFSHSMTKTLPGGIMVNGSRLKNLVLTYVNAISSGDLPCIENAVL 
ALAQRENSAAVQKAIAHY DQQMGQKVQLPMETLQELLDLHRTSEREAI EVFMKNS FKDVDQS F 
QKELETLLDAKQNDICKRNLEASSDYCSALLKDIFGPLEEAVKQGIYSKPGGHNLFIQKTEEL 
KAKYYREPRKGIQAEEVLQKYLKSKESVSHAILQTDQALTETEKKKKEAQVKAEAEKZ^EAQRL 
AAIQRQNEQMMQERERLHQEQVRQMEIAKQNWLAEQQKMQEQQMQEQAAQLSTTFQAQNRSLL 
S ELQHAQRAVNN DD PC VLL 

Important features of the protein: 
Transmembrane domains: 

amino acids 31-49, 114-131 

N-glycosylation sites. 

amino acids 90-94, 144-148, 287-291, 563-567 

N-myristoylation sites. 

amino acids 45-51, 283-289 

Prenyl group binding site. 

amino acids 583-588 

ATP/GTP-binding site motif A (P-loqp) • 

amino acids 45-53 
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FIGURE 47 

CACTCATTCATTCCAAAGGGTCTCTCAAGGCAATGGTAATGTGCAAGGAGGTGATACCTAAAT 

GAATGACCAAAAGAACATGCTTCTGCTTTTGTGTGTCTCCTACATTTTAGACATTTGTTTGTT 

TCTCTTGGTAGCCTTTAAATTCCTTGAAGCCCAGGACCATGTCTCACTTACCTTTGTGTTTCC 

ACTAACTAGTCTACCTCCTGGAATTGGCAGATACTCAGTGAAAGCCTGTGAAATAAGTGATGT 

CTATTTCTAGCATATTATTCTGAGATTTAATGATAGATTTAGTGATTGAATGAGATTTCCATT 

TTCAAATACAGCAAAAGCATAACTATTTTCATTCATTCATATTCATTCAACTTCATTCTCAAA 

ATTAGGTCCTGAGTTAACTAATAATTACCTTTGAAATGTGTGGGTTATTTGAGGCAATCAGGT 

GGTGACATTGAGCTCTCAGCCAGAGTTTGTTTCTGGAATTGATTCAGTTCCATTGCATTGATT 

TTTGTTCTCAGAAGCCAAGGTTTCCCATGAAAAATCATTCCCACTTGAATTGGGCTGTGATTC 

TTGCTGCGTTTAAGTAAAGGAAGCCTCTTGGTTCTAGTTCTGCAAACTTACACACTGAACTGG 

GACAAGTTTTTGTTTAGAGTAATGGCTGGGAAAAGAGGAACCTTTCATTTTATTCAGAAGTCA 

AAAACAAAGGCCTCCCAGCCACCTGGAGATGTTTTGTTGCAGACACCAGCCTGGCTCTGTCTT 

TATGCCTAACAATTGAGGATCCAGTCTTCTTTGTGCTGGGACCATTGCTCAGCTCTGCAAGGG 

GAAAAGAGGGAGAAAGCCAGAGCTGCCAGGCTTCTTGCACTGGGGCCGGGGGAGGGTTCCTGG 

GAAGCAGGTGCTCTCTGGCTTCTTGGTACGTGAGGCTCTCGGAGCTGCCTCTCCTCTGACCCT 

CAGGTCCTCACCGAGTTTGCTCCAGGAGTATATTGAAAACATACCCAGTGCTCTCTCAAGCAC 

CCACTGCTTAGAGGGCCCAGATTTCTTTTCCTTCTTTCCCTTGCAGAGCTGGAGACTGCATCG 

GGCATCTGGTGTTTAAACTAAACAGGAAAACTGACTAAAGGTCCACAGTGCTCATTGTGTAGA 

CTAGCTGCCCTCCGATGGGTGCTCTGATTATCAGTGGTTCCAGTGCAGGGCCTGTCACTAAAC 

AGGCCTCACTTCCTCCTTGGGGGCTTTCCCATGGGAGGTGTGGCTTTTTACTCTACATGGAAA 

TGACTCTCTGCAGCCACAGAACACAGTCATTTTCTGAATTATCCCAGTCTCTCATGCGCCCTG 

GATTCCTCCAGATGCCTTATATCTCTTGTGCAAAGTTGTCTAAAATTTGGTTCCCAGCTTCCA 

AGCCTTGCCTTTTGGCCTTCCTGGAAGTATTTTTGTTGATGAGTCGTCTGTCATTATTCTCTA 

AAATGATTTGCTTTTTGTTTCTTTCATTCCTATTTCCACCCCACATATACACACATGCTTCTT 

aaCTTAGGGGATTACATGCCAATAAATCTATTGTTGAAAATGCACTAATACTATCGCAAAGAC 

GAAAATTCACAGGCTGAACCGTTGTAAGTCCATATGCTCCTCAACTTACATGTGTGATGGAGT 

TATGCCCAAATAAGTCCATCGTCAAGTTGAAAAATCAAAATCAAGCCATCTTAGGTTGAGGAC 

CATTTGTTTGTACCTCCAAAGATGTCATATCTTTAAACATACTCCCTAGCTTTTCTTTTTACT 

TTTTATTTTGAAGTAATTATAGAATCACAGAAAGTTGCAAAAAA 
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FIGURE 48 

MGALIISGSSAGPVTKQASLPPWGLSHGRCGFLLYMEMTLCSHRTQSFSELSQSLMRPGFLQM 
PYISCAKLSKIWFPASKPCLLAFLEVFLLMSRLSLFSKMICFLFLSFLFPPHIYTHAS 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 

Transmembrane domain: 

amino acids 88-107 j 

Casein kinase II phosphorylation site. 

amino acids 47-50 

N-myristoylation site. 

amino acids 24-29 
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FT CURE 49 



GGCTTCTACAGTCCA^^^ 
TGGC1 

CTCTGTGG^C^TGTAACCGCOTCTCGTATTC^^---— - - - q^GCCTGGGGCTTCI • 5 WVGG ^'- ,l j f ~'~ ^ 



TG^CTGTTGCTATGACAACGTGGCCAC^^ 

ctLcccgtgcggtgcc^^ 



GTG^ATGAGCAGCTGCCAGC*ATCTCTCCA^ 

CTCAGGACTTTGGCCAAGCGGGGGCTGCTGGGCCCCTGGG 
GGCTGCGTTTGGACCAGAACCAG(XCCGGGTGGTGGATGCCAGT^^ 

ccgaag<x:ttcccgcccccagccatcgagt^^ 

AGQCTGATGGCTCCCTGGTCATTAGCCGACTGGCTCT^ 
CACGTTTCC^GCCTCA^ 

CATAGGGCTAGGGAGAAAGGAAGATGGACTCTTGGOT^^ 

tacattagctctttcaaaaaccc^ 

TCAGCAGTGTTTGCATCTCTGACATAACCACAGGCTGCTGTTTTC^ 
CATGGATTCTATGAGCTTCCAAGTCCCTTTCCACTTTAA 

^^===== 

GCTGGTTTTGCTATAGAAATTGGAAAATAAAGGCCACTTTTTTG 
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FIGURE 50 

MGPWPSLGLLEGAPTE^MVAAAVLQASRNPASTGQGPRCRESPGLLWSGGKTNSLGQGRPPT 
PRPLENGHGGRSLGPGPLDWVEMPDHQRHPSTAPPTDLTSHLSRISLAGVEPSLVQAALGQLV 
RLSCSDDTAPESQAAWQKDGQPISSDRHRLQFDGSLIIHPLQAEDAGTYSCGSTRPGRDSQKI 
QLRIIGGDMAVLSEAELSRFPQPRDPAQDFGQAGAAGPLGAIPSSHPQPANRLRLDQNQPRW 
DASPGQRIRMTCRAEGFPPPAIEWQRDGQPVSSPRHQLQPDGSLVISRVAVEDGGFYTCVAFN 
GQDRDQRWVQLRVLGELTISGLPPTVTVPEGDTARLLCWAGESVNIRWSRNGLPVQADGHRV 
HQSPDGTLLIYNLRARDEGSYMCSAYQGSQAVSRSTEVKWSPAPTAQPRDPGRDCVDQPELA 
NCDLILQAQLCGNEYYSSFCCASCSRFQPHAQPIWQ 

Important features of the protein: 
Signal peptide : 

amino acids 1-16 

Tyrosine kinase phosphorylation site. 

amino acids 392-400 

N-myristoylation sites. 

amino acids 9-15, 50-56, 112-118, 146-152, 173-179, 195-201, 
220-226, 229-235, 280-286, 306-312, 336-342, 397-403 

Myelin PO protein. 

amino acids 153-182 
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FIGURE 51 

CAGGCAGAAGCGAACAAAGACCCAGCAAGAGAAGGCAGAGGCTAAGACCCATCCCGTATCTGC 

TCTCCTGAAATAATTCTGGAGTCaSSCCTGAAATGCCAGAGGACATGGAGCAGGAGGAAGTTA 

ACATCCCTAATAGGAGGGTTCTGGTTACTGGTGCCACTGGGCTTCTTGGCAGAGCTGTACACA 

AAGAATTTCAGCAGAATAATTGGCATGCAGTTGGCTGTGGTTTCAGAAGAGCAAGACCAAAAT 

TTGAACAGGTTAATCTGTTGGATTCTAATGCAGTTCATCACATCATTCATGATTTTCAGCCCC 

ATGTTATAGTACATTGTGCAGCAGAGAGAAGACCAGATGTTGTAGAAAATCAGCCAGATGCTG 

CCTCTCAACTTAATGTGGATGCTTCTGGGAATTTAGCAAAGGAAGCAGCTGCTGTTGGAGCAT 

TTCTCATCTACATTAGCTCAGATTATGTATTTGATGGAACAAATCCACCTTACAGAGAGGAAG 

ACATACCAGCTCCCCTAAATTTGTATGGCAAAACAAAATTAGATGGAGAAAAGGCTGTCCTGG 

AGAACAATCTAGGAGCTGCTGTTTTGAGGATTCCTATTCTGTATGGGGAAGTTGAAAAGCTCG 

AAGAAAGTGCTGTGACTGTTATGTTTGATAAAGTGCAGTTCAGCAACAAGTCAGCAAACATGG 

ATCACTGGCAGCAGAGGTTCCCCACACATGTCAAAGATGTGGCCACTGTGTGCCGGCAGCTAG 

CAGAGAAGAGAATGCTGGATCCATCAATTAAGGGAACCTTTCACTGGTCTGGCAATGAACAGA 

TGACTAAGTATGAAATGGCATGTGCAATTGCAGATGCCTTCAACCTCCCCAGCAGTCACTTAA 

GACCTATTACTGACAGCCCTGTCCTAGGAGCACAACGTCCGAGAAATGCTCAGCTTGACTGCT 

CCAAATTGGAGACCTTGGGCATTGGCCAACGAACACCATTTCGAATTGGAATCAAAGAATCAC 

TTTGGCCTTTCCTCATTGACAAGAGATGGAGACAAACGGTCTTTCATTAGTTTATTTGTGTTG 

GGTTCTTTTTTTTTTTAAATGAAAAGTATAGTATGTGGCACTTTTTAAAGAACAAAGGAAATA 

GTTTTGTATGAGTACTTTAATTGTGACTCTTAGGATCTTTCAGGTAAATGATGCTCTTGCACT 

AGTGAAATTGTCTAAAGAAACTAAAGGGCAGTCATGCCCTGTTTGCAGTAATTTTTCTTTTTA 

TCATTTTGTTTGTCCTGGCTAAACTTGGAGTTTGAGTATAGTAAATTATGATCCTTAAATATT 

TGAGAGTCAGGATGAAGCAGATCTGCTGTAGACTTTTCAGATGAAATTGTTCATTCTCGTAAC 

CTCCATATTTTCAGGATTTTTGAAGCTGTTGACCTTTTCATGTTGATTATTTTAAATTGTGTG 

AAATAGTATAAAAATCATTGGTGTTCATTATTTGCTTTGCCTGAGCTCAGATCAAAATGTTTG 

AAGAAAGGAACTTTATTTTTGCAAGTTACGTACAGTTTTTATGCTTGAGATATTTCAACATGT 

TATGTATATTGGAACTTCTACAGCTTGATGCCTCCTGCTTTTATAGCAGTTTATGGGGAGCAC 

TTGAAAGAGCGTGTGTACATGTATTTTTTTTCTAGGCAAACATTGAATGCAAACGTGTATTTT 

TTTAATATAAATATATAACTGTCCTTTTCATCCCATGTTGCCGCTAAGTGATATTTCATATGT 

GTGGTTATACTCATAATAATGGGCCTTGTAAGTCTTTTCACCATTCATGAATAATAATAAATA 

TGTACTGCTGGCATGTAATGCTTAGTTTTCTTGTATTTACTTCTTTTTTTAAATGTAAGGACC 

AAACTTCTAAACTAATTGTTCTTTTGTTGCTTTAATTTTTAAAAATTACATTCTTCTGATGTA 

ACATGTGATACATACAAAAGAATATAGTTTAATATGTATTGAAATAAAACACAATAAAATT 
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FIGURE 52 

MPEMPEDMEQEEVNIPNRRVLVTGATGLLGRAVHKEFQQNNWHAVGCGFRRARPKFEQVNLLD 
SNAVHHIIHDFQPHVIVHCAAERRPDWENQPDAASQLNVDASGNLAKEAAAVGAFLIYISSD 
YVFDGTNPPYREEDIPAPLNLYGKTKLDGEKAVLENNLGAAVLRIPILYGEVEKLEESAVTVM 
FDKVQFSNKSANMDHWQQRFPTHVKDVATVCRQIAEKRMLDPSIKGTFHWSGNEQMTKYEMAC 
AIADAFNLPSSHLRPITDSPVLGAQRPRNAQLDCSKLETLGIGQRTPFRIGIKESLWPFLIDK 
RWRQTVFH 

Signal peptide: 

amino acids 1-30 

Transmembrane domain: 

amino acids 105-127 

N-glycosylation site. 

amino acids 197-201 

N-myristoylation site. 

amino acids 303-309 

Short-chain dehydrogenases/reductases family proteins. 

amino acids 18-30 
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FIGURE 53 

TGGGCTCCCTCCAGCACTGCTGTTGCCTGCTGCCTAAGATGGGTGACACTTGGGCCCAGCTTCCCTGGCCTGGGC 
CACCCCACCCAGCAATGCTGCTGATCTCCCTCCTCTTGGCAGCCGGGTTGATGCACTCGGATGCCGGCACCAGCT 
GCCCCGTCCTTTGCACATGCCGTAACCAGGTGGTGGATTGTAGCAGCCAGCGGCTATTCTCCGTGCCCCCAGACC 
TGCCAATGGACACCCGAAACCTCAGCCTGGCCCACAACCGCATCACAGCAGTGCCGCCTGGCTACCTCACATGCT 
ACATGGAGCTCCAGGTGCTGGATTTGCACAACAACTCCTTAATGGAGCTGCCCCGGGGCCTCTTCCTCCATGCCA 
AGCGCTTGGCACACTTGGACCTGAGCTACAACAATTTCAGCCATGTGCCAGCCGACATGTTCCAGGAGGCCCATG 
GGCTAGTCCACATCGACCTGAGCCACAACCCCTGGCTGCGGAGGGTGCATCCCCAGGCCTTTCAGGGCCTCATGC 
AGCTCCGAGACCTGGACCTCAGTTATGGGGGCCTGGCCTTCCTCAGCCTGGAGGCTCTTGAGGGCCTACCGGGGC 
TGGTGACCCTGCAGATCGGTGGCAATCCCTGGGTGTGTGGCTGCACCATGGAACCCCTGCTGAAGTGGCTGCGAA 
ACCGGATCCAGCGCTGTACAGCAGATTCTCAGCTGGCTGAGTGCCGGGGCCCTCCTGAAGTCGAGGGCGCCCCGC 
TCTTCTCACTCACTGAGGAGAGCTTCAAGGCCTGCCACCTGACCCTGACCCTGGATGATTACCTATTCATTGCGT 
TCGTGGGCTTCGTGGTCTCCATTGCTTCTGTGGCCACCAACTTCCTCCTGGGCATCACTGCCAACTGCTGCCACC 
GCTGGAGCAAGGCCAGTGAAGAGGAAGAGATCT^CATGCCTGCCTCTCATCCCTCCATGCTGCTGACCGCCACA 
GCTGCTGGCCACCAGACGCCCTCCCTGATTGCTC^CTCTGGTTCCATGGTGACCTGGCTGCCTCAGTCATGGTTC 
AAGCAAGGTGGGGACACTCATTTTGTATGAGCATCTGCTTTGGGCCAGGCGGCACGCTAGGAATTGGGAACATCA 
GATGAACTGACTCAGTCCCTGCCCTCAAGGCACTTCCCTCTGGTCAAGGAGAGAGATCCAAAAACTATTCCCTTT 
AAGACTATATGTCAGGACTCTGAGCACGTCATTATGGAGGCCCAGAGGAGGAGCCATCATCTGTATCTAGCAATG 
TCCATGAGAATTATAAGATTAGAGTGATTTGTGAACTGGGTCATCAGGAAATATCTACTTTGTCAGGTAGGCAAA 
G7UVGGGTGTCTGCACATGGCAGAGGCCAGAATATGCATAGTGTGCTGTGTTGAGAAGAGTGAACAGTTCCTGGTC 

ACTTACTTGTATAGAGGGGGTGTGGCACAGAACT 

TCAGCAATGCCAGCCACTGCCTAC^GGGAGTAAGAACACCTCTATGACAGCCCCTGGCCTCCTTCCACCAGCAGC 

TACCAGGTGAGACCACCTCCCAGTGACTGCCCCCATATGACCAAATGTCACCAGTTGGTGAGGTCCCAGGCAGCA 

GGCTGAGGATGGACACTTTCAATGCCCTTGCTCCTGCCTCTCACTCAAGTTTTGCTTCAGAAGAGAGAGGCAGGA 

GGCCCAGCAACTGGGGCAGCAAGAGTCCTGGCACCTTGGGATCCTAATCATGTGACTGTTCTTGCCACAGTGCTC 

ATGCCACAGGGTCTCACCAGGAAAGTGCACTGTGGGCCACAGACCCACAGCCTGGCAGCACCCAGAGCTAAAAGG 

GGACAAAGGCAGCACAGTTATGACCATATGAGGCTTTGCATTTTCTTCTAAGCAACTTACCCACGTTAAGCATGA 

GGGTGAGAGAGCTATTAAATACTAAGCCCTTGCCAGTGTCAGGTACTTTGAAAAGCTCTCTGCACAAACCATTCC 

CTTTGACACACACACACACAAATCTTTTGAGGTGAACGCTGTTGTTCCCATTTTACGGATGAGGCAACTAAGGCT 

CAGAGAGGTTAAAGTCACATGCCACTATGAGCAAGATAAAGTCTGTGCTCTTTCTACTGCCCCATCCAAGTTGGG 

GAACATCACCATTCCCTCTAGAGTTATATAMTTCAT^ATTCAACTAGAGCTGACAAAGTTCCTCATAAGGTCCAG 

G(^CTCCTCTGGGCACTTTTATATCTATTGACTC^CTTCTTTCAATTCT(^CAGCAACACTGCCTGGTGGTTTTT 

ATTATCCCCATTTGACAGATGAATTAATCGTAGAGAGTTGAGTGACTTACCCAAGGTTGTCTGGATAAGCCCTAG 

AAGGAAGGCGGTAGGCAGCTCCATTCAGGGAAACTGCATCTAATCAGTCAGTCAAAAATCAAGTAACTTTACGAG 

CAAAGCACAATTATCATCATCGTGGTCTTC7TTCATCAGTTTCGTCAGCAGCATCATTATCTTCCCTCTATTTGTT 

CAGCACCGGATAGTTCATGAGTATTTTTGCATCATTCTCCTTGACTTTTCACATCCCTGTGCAGGAGGTAAATCA 

AACATCAGTAATCCTGTTTTACAGATGGGGAAAAAAGTCTCAAGGTTGGATATGACTTGCTATGTGGCAAGGTTG 

GGGCTCAACCCTAACACAGTTCTCTTTCCAGTGCTTTCTCAAGTGCTTGGGGAAGAGAATGCCTCAGAAGGCT 

GTAGTGGGGCCCTGG AATTCAGCATCC ATGAATGT GCTAGT GG AT AAGCT AAATAGAAGGCAGCCAAACCC ATCT 

GCTGTACAGATTGAACTATGCTCACGGTAGGGCAAATTGCAGGCTCTGAAACAGAGACTACACAGGTAACACCTG 

AATAGGAGACTCCTGCTTTACAATGTGTAGATAAAACATCAGCAAT(3GTGGCCATGGTGGCAGTCATGTGAAAAG 

TAAGATCTTTGGGAATCAAGAAAGGAAGCTGTGTTAACCACTCCTGCTCAAGCCCTGCTGCGTGTGTTGCAAGAG 

ATACTAAGAGAGCAAGAAAGCTATAGGTGAGAACCTCTGCAGTTTAGGAGAAGAACATCAAGGCACAGTCCAACA 

TGCTGATAAGTCTGGCCAGGAGGAGAATTAAAACAGGGGCTTTCCACACCTCCCTTGCCCCAAGCTCCAGCGGTA 

TTCTATCAGCCCATCCTCCTGGAAAGCCTGAAAGGAATGAAGGAGGCTAATAAGTCATCTTCCAGGAAGGCATCC 

CTCACTCGTGCTTCCCTGAGCTAGTCAACCAAAAGAGTCTTCAGAAACTTTGCTAGACCTGAAGTACTTGAACCT 

GTGTCCCCTGAATCTTTCTTACAACATCTGGGACAAATCCCTGGTCCTGTGACATCCGAAGCAGAACTGTGCCCT 

GCTCTCTCCTTCTGTGATGACCAAGGATGGTGAACTGAAGTTGTTCTCTACAAGCCAGGCCAGCAACCTAAATAC 

TTGGAGAGGAACTTTTAGAAACTATAATCCTGACAAAATAGAAAAGTTTCCCATAGGGGCATACCATAATACTAT 

AATAACCTCCCAGGAACTATTGTTTGCCAAAATGTAGTTAATATATTTTAAGATATATGCTTTTTTGCATAGGAC 

TAGAACCAGAAAAGACACCAAATGCCCCCTTGACATCAATGTCCTTTCTAGTGGGACAATTTGGTCTCCATTAAT 

GCCAAACCTTTCTGAACAGGATACATGGCTTTTAAAGGACAGATGTTTCTCCTGCTGCTAGAAGTTCCTCAGTTT 

ACTAGAGCACAATGAGGAAAGTATTCAACCTCCCTACTGCCAAGGAATTCCCTGCTTCTCCCCCACCGCCATCAT 

CTTGTCCAAGCTATCAGAAGCAACCTTCTAGAGATAATCTAACAATCCTGATTAGAATTGCTCCCATATCCCTGG 

TGACCACAGGCTTCATTCAAATTGTCCAAACTGGTTAACATGTATGTGATGGGGTATCTCTGCATCTGTATGTCT 

GTCTGCGAGGTTCCTTGTATATTGGCTGTCCGCTGACTTGGGACAGATCTCTCTAGAACTTGGGTTCAGTTCTCT 

GACATAGTCCACTCAGCCATAGGCTGAGTGGCTAAATATGCATAAATAAGCATGCCTAAATAGGCATATATAGGT 

TGGTGCAAAAGTAATTGCGGTTTTTGCCATTAAAAATGATGGCAAAAATCCCAATTACTTTTGCGTCAATCTAAT 

ATTACATTGCTTGATAGATTAAGATGGAATCCCACCAGGTTTAGGGTAGGACTGGATGCTCAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 54 

MLLISLLLAAGLMHSDAGTSCPVLCTCRNQWDCSSQRLFSVPPDLPMDTRNLSLAHNRITAV 
PPGYLTCYMELQVLDLHNNSLMELPRGLFLHAKRLAHLDLSYNNFSHVPADMFQEAHGLVHID 
LSHNPWLRRVHPQAFQGLMQLRDLDLSYGGLAFLSLEALEGLPGLVTLQIGGNPWVCGCTMEP 
LLKWLRNRIQRCTADSQLAECRGPPEVEGAPLFSLTEESFKACHLTLTLDDYLFIAFVGFWS 
IASVATNFLLGITANCCHRWSKASEEEEI 

Important features of the protein: 
Signal peptide : 

amino acids 1-17 

Transmembrane domain: 

amino acids 241-260 

N-glycosylation sites. 

amino acids 52-55 f 81-84, 107-110 

Tyrosine kinase phosphorylation site. 

amino acids 148-154 

N-myristoylation sites. 

amino acids 11-15, 263-268 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 175-185 

Leucine zipper pattern. 

amino acids 77-98 
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FIGURE 55 

GGCTGCGCCCAGGCCGGCGGGCCCAGCAGCTGCGAACCGCCGGCGCACCACCTGTTTCCGCGC 
CCGGGGACTTCCCCGGCGGGGCTCAGAAGTGTGGGGTCGGTCGCTTGGCTTCCCCTGGCGTCA 
GCGACCCAGGGTAACCTCCTCCACTGCTGCGTGCCGTGCAGGCCTGCCTGTGTGAGAGCCACG 
TGTGCCGCGCTCTGGGCACAGCCTTGGAAAGTCAGGACCGCGACGGCAGCAGAGCAGAAACCT 
TACAGAAACATGAAGCCCTCAACCATCTGCTACTCAGTTATTCGGGGCTGACGGCGGCTTCTA 
GAACATCCAGGTGTTCTGCAGATGCGAGAACTCATCCTGTAGTCACCAGATGGAGTCCCAAAC 
AGCCAAGCAGATGTAAGGCCTGTGCTGTGGCTCTGAGGCCCTGAATACAGAAGGGTCACTTTC 
TTAGTGGCCAAAGAGCAGTTGTTGACATTGATGTCTAATTATTGAACACGACCAGTCATTTTA 
CTGAGCTGCAGTGAGGAAACACTGACCATAGAAGATCAAGCCAAATGAGGGATTGCAAATTTC 
CTGATTCTTTTGAATTAGGATTCCAGATGGGGGCCTCATTTCTACAGCCCCCAACATTCCTAT 
AGCCGTTATCACTGCCATCACCACTGCCACCAGCATCTTCTTGCAGATTCCACCCCTGCTCCC 
CAGAGACTTCCTGCTTTGAAAGTGAGCAGAAAGGAAGCTCTCAGAAAAATCTCTAGTGGTGGC 
TGCCGTCGCTCCAGACAATCGGAATCCTGCCTTCACCACCATGGGCTGGCTTTTTCTAAAGGT 
TTTGTTGGCGGGAGTGAGTTTCTCAGGATTTCTTTATCCTCTTGTGGATTTTTGCATCAGTGG 
GAAT^ACAAGAGGACAGAAGCCAAACTTTGTGATTATTTTGGCCGATGACATGGGGTGGGGTGA 
CCTGGGAGCAAACTGGGCAGAAACAAAGGACACTGCCAACCTTGATAAGATGGCTTCGGAGGG 
AATGAGGTTTGTGGATTTCCATGCAGCTGCCTCCACCTGCTCACCCTCCCGGGCTTCCTTGCT 
CACCGGCCGGCTTGGCCTTCGCAATGGAGTCACACGCAACTTTGCAGTCACTTCTGTGGGAGG 
CCTTCCGCTCAACGAGACCACCTTGGCAGAGGTGCTGCAGCAGGCGGGTTACGTCACTGGGAT 
AATAGGCAAATGGCATCTTGGACACCACGGCTCTTATCACCCCAACTTCCGTGGTTTTGATTA 
CTACTTTGGAATCCCATATAGCCATGATATGGGCTGTACTGATACTCCAGGCTACAACCACCC 
TCCTTGTCCAGCGTGTCCACAGGGTGATGGACCATCAAGGAACCTTCAAAGAGACTGTTACAC 
TGACGTGGCCCTCCCTCTTTATGAAAACCTCAACATTGTGGAGCAGCCGGTGAACTTGAGCAG 
CCTTGCCCAGAAGTATGCTGAGAAAGCAACCCAGTTCATCCAGCGTGCAAGCACCAGCGGGAG 
GCCCTTCCTGCTCTATGTGGCTCTGGCCCACATGCACGTGCCCTTACCTGTGACTCAGCTACC 
AGCAGCGCCACGGGGCAGAAGCCTGTATGGTGCAGGGCTCTGGGAGATGGACAGTCTGGTGGG 
CCAGATCAAGGACAAAGTTGACCACACAGTGAAGGAAAACACATTCCTCTGGTTTACAGGAGA 
CAATGGCCCGTGGGCTCAGAAGTGTGAGCTAGCGGGCAGTGTGGGTCCCTTCACTGGATTTTG 
GC7U\ACTCGTCAAGGGGGAAGTCCAGCCAAGCAGACGACCTGGGAAGGAGGGCACCGGGTCCC 
AGCACTGGCTTACTGGCCTGGCAGAGTTCCAGTTAATGTCACCAGCACTGCCTTGTTAAGCGT 
GCTGGACATTTTTCCAACTGTGGTAGCCCTGGCCCAGGCCAGCTTACCTCAAGGACGGCGCTT 
TGATGGTGTGGACGTCTCCGAGGTGCTCTTTGGCCGGTCACAGCCTGGGCACAGGGTGCTGTT 
CCACCCCAACAGGGGGGCAGCTGGAGAGTTTGGAGCCCTGCAGACTGTCCGCCTGGAGCGTTA 
CAAGGCCTTCTACATTACCGGTGGAGCCAGGGCGTGTGATGGGAGCATGGTGCCTGAGCTGCA 
GCATAAGTTTCCTCTGATTTTCAACCTGGAAGACGATACCGCAGAAGCTGTGCCCCTAGAAAG 
AGGTGGTGCGGAGTACCAGGCTGTGCTGCCCGAGGTCAGAAAGGTTCTTGCAGACGTCCTCCA 
AGACATTGCCAACGACAACATCTCCAGCGCAGATTACACTCAGGACCCTTCAGTAACTCCCTG 
CTGTAATCCCTACCAT^ATTGCCTGCCGCTGTCAAGCCGCATAACAGACCAATTTTTATTCCAC 
GAGGAGGAGTACCTGGAAATTAGGCAAGTTTGCTTCCAAATTTCATTTTTACCCTCTTTACAA 
ACACACGCTTTAGTTTAGTCTTGGAGTTTAGTTTTGGAGTTAGCCTTGCATATCCCTTCTGTA 
TCCTGTCCCCCCTCCACGCCGACCCGAGAGCAGCTGAGCTGCGCTGGCTCTGGGCAGGGAGTG 
TGCCTTAATGGG7\AGCACACGGGCTTTGGAGTCAGGCACAGGTGCCAGCTCCAGCTTTTGAAC 
TTGGGCAATTGTTT7\ACCTAACCTGCAAGTTGATTTTGAGGGTTAAATAAAGGCATACATG7^A 
AATGCCTGGCAACTTTAAAAAAAAAAAA 
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FIGURE 56 

MGWLFLKVLLAGVSFSGFLYPLVDFCISGKTRGQKPNFVIILADDMGWGDLGANWAETKDTAN 
LDKMASEGMRFVDFHAAASTCSPSRASLLTGRLGLRNGVTRNFAVTSVGGLPLNETTLAEVLQ 
QAGYVTGIIGKWHLGHHGSYHPNFRGFDYYFGIPYSHDMGCTDTPGYNHPPCPACPQGDGPSR 
NLQRDCYTDVALPLYENLNIVEQPVNLSSLAQKYAEKATQFIQRASTSGRPFLLYVALAHMHV 
PLPVTQLPAAPRGRSLYGAGLWEMDSLVGQIKDKVDHTVKENTFLWFTGDNGPWAQKCELAGS 
VGPFTGFWQTRQGGSPAKQTTWEGGHRVPALAYWPGRVPVNVTSTALLSVLDIFPTWALAQA 
SLPQGRRFDGVDVSEVLFGRSQPGHRVLFHPNSGAAGEFGALQTVRLERYKAFYITGGARACD 
GSMVPELQHKFPLIFNLEDDTAEAVPLERGGAEYQAVLPEVRKVLADVLQDIANDNISSADYT 
Q DPS VT PCCN P YQI ACRCQAA 

Important: features of the protein: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain : 

amino acids 353-373 

N-glycosylation sites. 

amino acids 117-120, 215-218, 356-359, 397-500 
N-myristoylation sites. 

amino acids 12-17, 33-38, 52-57, 97-102, 101-106, 113-118, 158- 
163, 328-333, 388-393, 418-423, 435-440, 436-441 

Amidation site. 

amino acids 382-385 

Sulfatases signature 2. 

amino acids 129-138 



WO 01/40466 



PCT/US00/32678 



57/550 

FIGURE 57 

TGGACAAGACACCTCCAGGAGCCCAGCTCACAGCCACCGGTACCTTCTTCCAGGACAAGCTGG 

GGGCCTCCATGGGCGCCTGAGGGCCAGGCGCCAGGGCCGTGGGCACGAGTMGGTGAGACACC 

AGCCCCTGCAGTACTACGAGCCACAGCTGTGCCTCTCCTGCCTCACGGGCATCTACGGCTGCC 

GTTGGAAGCGCTACCAGCGCTCCCATGATGATACCACACCGGGCACAGCGCCATTCCTGCATG 

TGGGGGCTGTGGCAGCAGTCACCATGCTCTCCTGGATCGTGGCAGGACAGTTCGCCCGTGCAG 

AGCGGACCTCCTCCCAGGTGACCATTCTCTGTACCTTCTTCACCGTGGTGTTTGCCCTCTACC 

TGGCCCCTCTCACCATCTCCTCTCCCTGCATCATGGAGAAGAAAGACCTCGGCCCCAAGCCTG 

CTCTCATTGGCCACCGCGGGGCCCCCATGCTGGCTCCAGAGCACACGCTCATGTCCTTCCGGA 

AGGCCCTCGAGCAGAAGCTGTACGGGCTCCAGGCTGACATTACCATCAGCCTGGACGGCGTGC 

CCTTCCTCATGCATGACACCACCCTGCGGCGCACCACCAACGTGGAGGAGGAGTTCCCGGAGC 

TGGCCCGCAGGCCTGCCTCCATGCTTAACTGGACCACCCTGCAGAGACTCAACGCTGGCCAGT 

GGTTCCTGAAGACTGACCCCTTCTGGACAGCCAGCTCCCTGTCACCCTCCGACCACAGAGAGG 

CCCAGAACCAGTCCATCTGCAGCCTGGCAGAGCTCCTGGAGCTGGCCAAGGGCAATGCCACAC 

TGCTGCTCAACCTGCGTGACCCGCCCCGGGAGCACCCCTACCGCAGCAGTTTTATCAACGTGA 

CTCTGGAGGCCGTGCTGCACTCCGGCTTCCCCCAGCACCAGGTCATGTGGCTGCCTAGCAGGC 

AGAGGCCCCTGGTGCGGAAGGTGGCTCCCGGCTTCCAACAGACATCAGGCTCCAAGGAGGCAG 

TCGCCAGCCTGCGGAGAGGCCACATCCAGCGGCTGAACCTGCGCTACACTCAGGTGTCCCGCC 

AGGAGCTCAGGGACTACGCGTCCTGGAACCTGAGTGTGAACCTCTACACAGTCAACGCACCGT 

GGCTCTTCTCCCTGCTGTGGTGTGCGGGGGTCCCATCCGTCACCTCTGACAACTCCCACACCC 

TGTCCCAGGTGCCTTCCCCCCTCTGGATCATGCCCCCGGACGAGTACTGTCTCATGTGGGTCA 

CTGCCGACCTGGTCTCCTTCACCCTCATCGTGGGCATCTTCGTGCTCCAGAAGTGGCGCCTGG 

GTGGCATACGGAGCTACAACCCTGAGCAGATCATGCTGAGTGCTGCGGTGCGCCGGACCAGCC 

GGGACGTCAGCATCATGAAGGAGAAGCTTATTTTCTCAGAGATCAGCGATGGTGTAGAGGTCT 

CCGATGTGCTCTCCGTATGTTCAGACAACAGTTATGACACATATGCCAACAGCACCGCCACCC 

CTGTGGGCCCCCGAGGGGGTGGCAGCCACACCAAGACCCTCATAGAGCGGAGTGGGCGTTAGC 

TGAAGACATGTCTGTCCCACCTGTACCTGACACAGAAGCTGGGGAGCCTAGGAGAGCTGGTGG 

AAGTGTGTCTGAACTCGGAGTGCTCTGGGAGCGGGCTCCACAGCCTCCTTGTGGGCTCCAGCC 

CCTTGTCAGCCGCAGCCTCTCTTGAGGGGGACTCCCTGTCTCCTGAGGCCCAGCTGGGCCAGG 

ACTCCATCCTTTCAGATGCCCCTGCAGGCCTGGGGCTCCTTCTGGGAAGTATGGGGCCTAGGG 

CTTGGTCCCCCTCTTCTGAGGCCCTCTCCTGTATCCCGACCTGGAAGCTTTGATGGGTCATGG 

GCCATGCCATACCCCCTGTGGCAATGGAGTGTGTGGATGCTCACCTGTGCCATCTGTCCTCCT 

GTCTGTGCCAGGAGGCACCTGAGTTCTCTGCTGTTATCCTGCCCCAAGGGCCTGGGCCGAGCC 

TCTACCTGAAGCAACTCTGCTCTTCCTGTCAGTCTCAAAGCACAAGGAGGTTCAGCCCAGGAG 

GAAGCCAGCTGCAATGTGGAGACACGTCCTCCTCCCCAACCCACCTCATGCCACCGCCAACCC 

CCTGCCCCAGGAGCGGGCCTGAGCCACGTCCCCTAGGAGCAGCTGGAGATGGCCAAAAGAGTG 

AGCTCAGGACTACTGGATCCCATGCCCAGGTGTCCAGCAGACCTCAAGGCAGAAGGGTCACCT 

AACCCAGGAGTCCACAGACTGATGTGACCTCAGGTTCCCACATCAGTGGCCACAGGGCAGGGC 

CCACCTGGTAGAAGTGTTCTGGATATGGCCAGGGTGGGTGTGTGGCTAAGTGGGCCTGAACAG 

AGGGAACCTAGGGCCCTTGGCCAATGTGATTAAAGCTGCCATCTTGAAA 
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FIGURE 58 

MVRHQPLQYYEPQLCLSCLTGIYGCRWKRYQRSHDDTTPGTAPFLHVGAVAAVTMLSWIVAGQ 
FARAERTSSQVTILCTFFTWFALYLAPLTISSPCIMEKKDLGPKPALIGHRGAPMLAPEHTL 
MSFRKALEQKLYGLQADITISLDGVPFLMHDTTLRRTTNVEEEFPELARRPASMLNWTTLQRL 
NAGQWFLKTDPFWTASSLSPSDHREAQNQSICSLAELLELAKGNATLLLNLRDPPREHPYRSS 
FINVTLEAVLHSGFPQHQVMWLPSRQRPLVRKVAPGFQQTSGSKEAVASLRRGHIQRLNLRYT 
QVSRQELRDYASWNLSVNLYTVNAPWLFSLLWCAGVPSVTSDNSHTLSQVPSPLWIMPPDEYC 
LMWVTADLVSETLIVGIFVLQKWRLGGIRSYNPEQIMLSAAVRRTSRDVSIMKEKLIFSEISD 
GVEVSDVLSVCSDNSYDTYANSTATPVGPRGGGSHTKTLIERSGR 

Important features of the protein: 
Signal peptide: 

amino acids 1-24 

Transmembrane domains: 

amino acids 47-61, 77-93, 335-350, 380-399 
N-glycosylation sites. 

amino acids 182-186, 217-221, 233-237, 255-259, 329-333, 462-466 

Tyrosine kinase phosphorylation site. 

amino acids 130-139 

N-myristoylation sites. 

amino acids 21-27, 48-54, 294-300, 404-410, 442-448, 473-479 
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FIGURE 59 

CCTGAGCAAACACAGCAGCCCGAGTGTTCCCAAGGCCAAAATGCTGAGAACGTCCACTCCTAA 

TCTGTGTGGTGGTCTGCATTGCCGGGCCCCCTGGCTCTCTTCTGGCATTCTCTGCCTCTGCCT 

CATATTCTTGTTAGGCCAGGTGGGCTTGCTGCAGGGACACCCCCAGTGCCTGGATTACGGGCC 

CCCTTTCCAGCCCCCTCTGCACCTTGAGTTTTGCTCTGACTATGAGTCCTTCGGCTGCTGTGA 

TCAGCACAAGGACCGCCGCATCGCTGCCCGGTACTGGGACATCATGGAATATTTTGATCTGAA 

GAGACATGAGCTGTGTGGAGATTACATTAAAGACATCCTTTGCCAGGAGTGCTCGCCCTACGC 

AGCCCACCTCTACGACGCCGAAAACACCCAGACGCCTCTCCGGAATCTCCCGGGCCTCTGCTC 

TGATTACTGCTCTGCCTTCCATTCTAACTGTCACTCAGCCATTTCCCTGCTGACCAATGACCG 

CGGCCTCCAGGAGTCTCATGGAAGGGACGGTACCCGCTTCTGCCACCTCCTGGACCTTCCTGA 

CAAGGACTATTGCTTCCCTAATGTCCTGAGGAACGACTATCTCAACCGCCACCTGGGCATGGT 

GGCCCAAGATCCTCAGGGCTGCCTGCAGCTCTGCCTGAGCGAGGTGGCCAACGGGCTGAGGAA 

CCCCGTCTCCATGGTCCATGCTGGGGACGGCACCCATCGCTTCTTTGTTGCCGAGCAGGTAGG 

AGTGGTGTGGGTCTACCTCCCTGATGGGAGTCGCCTGGAGCAACCCTTCCTGGACCTCAAGAA 

CATCGTGTTGACCACCCCATGGATCGGGGATGAGAGAGGCTTCTTGGGGTTGGCTTTTCACCC 

CAAATTCCGCCACAATCGCAAGTTCTATATTTATTATTCGTGCCTGGACAAGAAGAAGGTAGA 

AAAGATCCGAATTAGTGAGATGAAGGTTTCTCGGGCTGATCCTAACAAAGCTGACCTGAAATC 

AGAGAGGGTCATCTTGGAGATTGAAGAACCAGCCTCAAACCATAATGGCGGACAACTTCTTTT 

TGGCCTGGATGGCTATATGTACATATTCACTGGGGACGGGGGACAGGCTGGAGATCCCTTTGG 

CCTGTTTGGAAATGCTCAGAACAAAAGTTCCCTGCTGGGAAAAGTTTTAAGGATCGATGTGAA 

CAGGGCAGGCTCACATGGCAAGCGGTACCGAGTCCCCTCGGACAATCCATTTGTTTCTGAGCC 

AGGGGCCCACCCCGCCATCTATGCCTATGGGATCAGGAACATGTGGCGTTGTGCTGTGGACCG 

AGGGGACCCCATCACGCGCCAGGGCCGAGGCCGGATATTCTGTGGGGACGTGGGCCAGAACAG 

GTTTGAAGAGGTTGACCTCATTTTGAAAGGTGGAAACTATGGCTGGAGAGCAAAGGAAGGGTT 

TGCATGTTATGACAAAAAACTTTGTCAGAATGCCTCTTTGGATGATGTTCTGCCAATCTATGC 

TTATGGCCATGCAGTGGGGAAGTCAGTCACTGGAGGTTATGTCTATCGTGGTTGTGAATCCCC 

AAATCTCAATGGCCTGTATATCTTTGGAGACTTCATGAGTGGTCGACTTATGGCTTTGCAGGA 

AGATAGAAAAAACAAGAAATGGAAGAAGCAGGATCTTTGCCTGGGCAGCACCACGTCCTGTGC 

CTTCCCAGGGCTGATCAGCACCCATAGCAAGTTCATCATCTCCTTTGCTGAAGATGAAGCAGG 

GGAGCTGTATTTCCTGGCGACCTCTTACCCAAGTGCCTATGCACCACGTGGATCTATTTACAA 

GTTTGTTGACCCCTCAAGGCGAGCACCCCCAGGCAAGTGCAAATACAAGCCAGTGCCCGTGAG 

AACCAAGAGTAAGCGGATCCCGTTCAGACCACTCGCCAAGACAGTCTTGGACTTGCTAAAGGA 

ACAATCAGAGAAAGCTGCTAGAAAATCTTCCAGTGCAACCTTAGCTTCTGGCCCAGCCCAGGG 

TTTGTCTGAGAAAGGCTCCTCCAAGAAGCTGGCTTCTCCTACAAGCAGCAAGAATACATTGCG 

AGGGCCTGGTACAAAGAAGAAAGCCAGAGTGGGGCCCCACGTCCGCCAGGGCAAGAGGAGGAA 

GAGCCTGAAAAGCCACAGTGGCAGGATGAGGCCATCAGCAGAGCAGAAGCGAGCTGGCAGAAG 

TCTCCCTTGACCTATTGGTCAAGGTGGCCGACAGGGTGACGTGAGAGAGGAGAGCCACCTCAT 

CAAATGAAAGTCACTGCTGAATAAAGACCTTAGAAGTCTGGGAAGCCAGGGTAGAGGTGGGGC 

AGGGCGGTTTTCCTCTCCCTGGGAAATCTTGCTGTCTACTGAATAAATAAATGCACCTTCTCT 

GTATGCAGTGCTTCTGTGGGAGACCATATCCCAGATTGCTGGTGCACCTGGGTTATGGTAAGC 

ACTAGTCCATGAGCCTGCTTGGAATCACACTGGATGTCTCCGTTTTGTCTTGTAAATGCCTAC 

AACCTGAGGTAATAAATCAACATTTGCTCA 
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FIGURE 60 

MLRTSTPNLCGGLHCRAPWLSSGILCLCLIFLLGQVGLLQGHPQCLDYGPPFQPPLHLEFCSD 
YESFGCCDQHKDRRIAARYWDIMEYFDLKRHELCGDYIKDILCQECSPYAAHLYDAENTQTPL 
RNLPGLCSDYCSAFHSNCHSAISLLTNDRGLQESHGRDGTRFCHLLDLPDKDYCFPNVLRNDY 
LNRHLGMVAQDPQGCLQLCLSEVANGLRNPVSMVHAGDGTHRFFVAEQVGWWVYLPDGSRLE 
QPFLDLKNIVLTTPWIGDERGFLGLAFHPKFRHNRKFYIYYSCLDKKKVEKIRISEMKVSRAD 
PNKADLKSERVILEIEEPASNHNGGQLLFGLDGYMYIFTGDGGQAGDPFGLFGNAQNKSSLLG 
KVLRIDVNRAGSHGKRYRVPSDNPFVSEPGAHPAIYAYGIRNMWRCAVDRGDPITRQGRGRiF 
CGDVGQNRFEEVDLILKGGNYGWRAKEGFACYDKKLCHNASLDDVLPIYAYGHAVGKSVTGGY 
VYRGCESPNLNGLYIFGDFMSGRLMALQEDRKNKKWKKQDLCLGSTTSCAFPGLISTHSKFII 
SFAEDEAGELYFLATSYPSAYAPRGSIYKFVDPSRRAPPGKCKYKPVPVRTKSKRIPFRPLAK 
TVLDLLKEQSEKAARKSSSATLASGPAQGLSEKGSSKKLASPTSSKNTLRGPGTKKKARVGPH 
VRQGKRRKSLKSHSGRMRPSAEQKRAGRSLP 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 
Transmembrane domain: 
amino acids 17-36 
N-glycosylation sites. 

amino acids 372-376, 480-484 

cAMP- and cGMP -dependent protein kinase phosphorylation site, 
amino acids 645-649, 699-703 
Tyrosine kinase phosphorylation site, 
amino acids 81-89 
N-myristoylation sites. 

amino acids 11-17, 37-43, 156-162, 165-171, 357-363, 365-371, 

368-374, 408-414, 459-465, 548-554, 557-563 

Amidation sites. 

amino acids 391-395, 696-700 

Cell attachment sequence. 

amino acids 428-431 

Leucine zipper pattern. 

amino acids 25-47 
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FIGURE 61 

CTCCATTAAACCACCACCAGCTCCCCAAGCCACCCCTTCAGCCATSAAGTTCCTGCTCCTGGT 

CTTGGCAGCCCT.CGGATTCCTGACCCAGGTGATCCCAGCCAGTGCAGGTGGGTCAAAATGTGT 

GAGTAACACCCCAGGATACTGCAGGACATGTTGCCACTGGGGGGAGACAGCATTGTTCATGTG 

CAACGCTTCCAGAAAATGCTGCATCAGCTACTCCTTCCTGCCGAAGCCTGACCTACCACAGCT 

CATCGGTAACCACTGGCAATCAAGGAGAAGAAACACACAAAGGAAAGACAAGAAGCAACAAAC 

GAGCGTAACATCATAATAACCACTGCTATCGCCTCCACCAACTCAGAGAAATATCATTTCCAC 

AGTTCCAATTCCTCCTACATTGCTGAGTACTAGCCAAGGCTCCTCTTTATGGGGCAGATATCT 

ATAGCCAACCCCAAAACTTCTGTCTTCTATCATTCTGTCATTCATCTAGTAACTAATTTGGAG 

TTTGTATCTATCTTACGAGAACAATCATCATGCAGATTCGTCCACAGGGGATCTGTCAGTTTG 

GGTCCTCCAAATGAAAAATGTCAAGACAGAATTGGACATGCAAAAGATTGACTGGGAGAACAC 

ACCTCTGATGGACAAAGGTGAGACAGAGCAGCCACAGGCAGGGAGAGCCTTCAGACTGCAACG 

CTGGCCTGATACGTGTCAAAGGAGAGAGGGATAGAGGAGGATTGAATAGAAGGAGACTAAGAC 

TGCAGCTCTAAGAAAGTCTCAGCCAAACAGATGGGGAGGCCCAAAGCAAGGCTTGCCCCTCAG 

AGGAGCTCACGCAGGGCAGGAATAGCCAGGTTCTCATATCCCAGGGGTTCAGACTTGGCTGAG 

AACAGCCCCTGGAGAACATGGGGTGACTGCTACCATAGGTCTGGAAGTATGAGGCTGTCCACC 

AACTATCCCCTTGAAGCAAGTTCTCTTGAAAGGAAATCTAAACAGTGCACCCCCATGGCTGCC 

ACGGAGTATAAGGAGGGAGAGAAAGGAGCTGAAAGTCTAGGTTTGGCCAGCTAGGTAGACTGA 

CTTGTGAGGTATTTATTTATTCATTTGAGTAACAAAGCAGACAGAATACATAGCCACCATTGG 

TAGTACACCCCAAAAGCAAGGATGGCATGATGCTGGTGACTCAAACGTGCCTACTCATGGTGT 

CAAATTGGCATAATCCTCTTGGGAAGCTGTGTGGAAATAAGCACAGAGAAGCAGAACTCTAAT 

TGCTTAATCCACTAAACATTACTTCTGGGAATTGGCTCATCATAAATTATCCAAGAGAAAGCA 

CAAAGTTATGGGCACAAAGGTTTTCCATATAATATTATTTAAAATGCTGAGAAAATGAAAAAA 

TCTAAATGGTGAAATATATACTAATGCCATCTATAAATACAAACAAATAGAATGTTTATAGAA 

TAATGGAACATAATAACATTATTCAAAATTGCATTTATGCTATAGTTGTCAAAATTGTCTCCT 

TATATGATACAAAACTCATGAAAATTATGACTTTTTTGTTTGGTTGGAAAGCAGAATTATGCA 

TAAATTTCCTCTTACAGTTCGATGCCCATTAGTTTTATATAACATTTATTTGACACGTACTGA 

CTTCTATCTGAGAAGAACAAACCAAAACACTCAGGCCTAAATAATTAAAAACGGTCCTAAAAA 

CTAGCAAACCAGATAAGAAAAGATGTTAATGCCCATTCCCTAACTTATGTCTTAGACCAAAAT 

TAATTCTAGATGGTTTTAAAATGACAGTGTAAAAGTAAAGTATTAAAAGATTGTGTGGTCAAA 

TATTCAATTTAAGAGCAAGGAAATTCTTATAAATATAACAATAGAGGCAGAACTCATGTAAGA 

ATAAATTGATTAGGTGGTATTAAATATTAAGTTCTTATGTATGTCAAAAGATATCATTTTGAA 

ATTCATCCATCTTATTGGGTATTGCAGGAGTTCATTCCTTTTTGTTTATAAATACTCTTCCGT 

CATATGAATAGTATTCATTTGTATACTGGTTTGTTGATGGACATTTGGGTTGTTCCCAGTTTA 

TGGCTATTACAAATAAAGCTTCTATGAACATTTATGTACA 
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FIGURE 62 

MKFLLLVLAALGFLTQVIPASAGGSKCVSNTPGYCRTCCHWGETALFMCNASRKCCISYSFLP 
KPDLPQLIGNHWQSRRRNTQRKDKKQQTTVTS 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain: 

amino acids 1-22 

N-glycosylation site. 

amino acids 50-53 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 7 9-82 

N-myristoylation site. 

amino acids 23-28 
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FTGURE 63 

GCTGCTGCTGGCGCTG^ 

agg?caggc5gagS 

CCATGGGGTTTTCTTCTCCflACGGGG^ 

5c?gcggga™gS 

TCTGGTGG^GACATTCCAGGGGACAGAAGGACGCCCATTCGATCCC 

gg?ca?ctccaacgtagtctgc 
g?5Saggccgtggtc^ 

rarrTArrACATGTTCTCCTGGTTCCTGCGGCCCCTGCCAGGCCCCCACAAGCAGCTCCTCCA 
C?ACG?eAGCACcSS 

5gS?gggccccgcacgtgaccttgtcgatgccttcctgctgaagatc^^ 
aaa^caggScagaattcac^^ 

T^^rArCATGACGGTCAGCACCACGGTCG 

?g?c?aaaIg?gggSgt^ 

Ir^rrA^TicCCGCCTCCCTTACACCGACGCGGTTCTGCATGA 

EES 

cccaScgc?ca???g^ 



rrrrrACAAAGCAACTGCTGGGTTAGCTTTCCACAGACATAAATATAGTCCATCTGCAATCAC 
AAGCACA^cS^ 



IS 
is 

GTTTGTTTCTGGCCTTTAGCCTAAAAAAAAAAAAAAAAAA 
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FIGURE 64 

MEATGTWALLLALALLLLLTLALSGTRARGHLPPGPTPLPLLGNLLQLRPGALYSGLMRLSKK 
YGPVFTIYLGPWRPVWLVGQEAVREALGGQAEEFSGRGTVAMLEGTFDGHGVFFSNGERWRQ 
LRKFTMLALRDLGMGKREGEELIQAEARCLVETFQGTEGRPFDPSLLLAQATSNWCSLLFGL 
RFSYEDKEFQAWRAAGGTLLGVSSQGGQTYEMFSWFLRPLPGPHKQLLHHVSTLAAFTVRQV 
QQHQGNLDASGPARDLVDAFLLKMAQEEQNPGTEFTNKNMLMTVIYLLFAGTMTVSTTVGYTL 
LLLMKYPHVQKWVREELNRELGAGQAPSLGDRTRLPYTDAVLHEAQRLLALVPMGIPRTLMRT 
TRFRGYTLPQGTEVFPLLGSILHDPNIFKHPEEFNPDRFLDADGRFRKHEAFLPFSLGKRVCL 
GEGLAKAELFLFFTTILQAFSLESPCPPDTLSLKPTVSGLFNIPPAFQLQVRPTDLHSTTQTR 

Important features of the protein: 
Signal peptide: 

amino acids 1-28 

Transmembrane dom ain : 

amino acids 294-313 

Glycosaminoglycan attachment site. 

amino acids 99-103 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 128-132 

N-myristoylation sites. 

amino acids 51-57, 109-115, 115-121, 188-194, 207-213, 257-263, 
284-290, 339-345, 370-376, 444-450 

Amidation sites. 

amino acids 140-144, 435-439 

Leucine zipper pattern. 

amino acids 32-54, 39-61 

Cytochrome P450 cysteine heme-iron ligand signature. 

amino acids 433-443 
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FIGURE 65 

CGGACGCGTGGGGCCGTMSCGCGGCTCTGTGGAGTGCACCTGGGGTTGGGGGCACTGTGCCC 

CCAGCCCCCTGCTCCTTTGGACTCTACTTCTGTTTGCAGCCCCATTTGGCCTGCTGGGGGAGA 

AGACCCGCCAGGTGTCTCTGGAGGTCATCCCTAACTGGCTGGGCCCCCTGCAGAACCTGCTTC 

ATATACGGGCAGTGGGCACCAATTCCACACTGCACTATGTGTGGAGCAGCCTGGGGCCTCTGG 

CAGTGGTAATGGTGGCCACCAACACCCCCCACAGCACCCTGAGCATCAACTGGAGCCTCCTGC 

TATCCCCTGAGCCCGATGGGGGCCTGATGGTGCTCCCTAAGGACAGCATTCAGTTTTCTTCTG 

CCCTTGTTTTTACCAGGCTGCTTGAGTTTGACAGCACCAACGTGTCCGATACGGCAGCAAAGC 

CTTTGGGAAGACCATATCCTCCATACTCCTTGGCCGATTTCTCTTGGAACAACATCACTGATT 

CATTGGATCCTGCCACCCTGAGTGCCACATTTCAAGGCCACCCCATGAACGACCCTACCAGGA 

CTTTTGCCAATGGCAGCCTGGCCTTCAGGGTCCAGGCCTTTTCCAGGTCCAGCCGACCAGCCC 

AACCCCCTCGCCTCCTGCACACAGCAGACACCTGTCAGCTAGAGGTGGCCCTGATTGGAGCCT 

CTCCCCGGGGAAACCGTTCCCTGTTTGGGCTGGAGGTAGCCACATTGGGCCAGGGCCCTGACT 

GCCCCTCAATGCAGGAGCAGCACTCCATCGACGATGAATATGCACCGGCCGTCTTCCAGTTGG 

ACCAGCTACTGTGGGGCTCCCTCCCATCAGGCTTTGCACAGTGGCGACCAGTGGCTTACTCCC 

AGAAGCCGGGGGGCCGAGAATCAGCCCTGCCCTGCCAAGCTTCCCCTCTTCATCCTGCCTTAG 

CATACTCTCTTCCCCAGTCACCCATTGTCCGAGCCTTCTTTGGGTCCCAGAATAACTTCTGTG 

CCTTCAATCTGACGTTCGGGGCTTCCACAGGCCCTGGCTATTGGGACCAACACTACCTCAGCT 

GGTCGATGCTCCTGGGTGTGGGCTTCCCTCCAGTGGACGGCTTGTCCCCACTAGTCCTGGGCA 

TCATGGCAGTGGCCCTGGGTGCCCCAGGGCTCATGCTGCTAGGGGGCGGCTTGGTTCTGCTGC 

TGCACCACAAGAAGTACTCAGAGTACCAGTCCATAAATJAaGGCCCGCTCTCTGGAGGGAAGG 

ACATTACTGAACCTGTCTTGCTGTGCCTCGAAACTCTGGAGGTTGGAGCATCAAGTTCCAGCC 

GGCCCCTTCACTCCCCCATCTTGCTTTTCTGTGGAACCTCAGAGGCCAGCCTCGACTTCCTGG 

AGACCCCCAGGTGGGGCTTCCTTCATACTTTGTTGGGGGACTTTGGAGGCGGGCAGGGGACAG 

GGCTATTGATAAGGTCCCCTTGGTGTTGCCTTCTTGCATCTCCACACATTTCCCTTGGATGGG 

ACTTGCAGGCCTAAATGAGAGGCATTCTGACTGGTTGGCTGCCCTGGAAGGCAAGAAAATAGA 

TTTATTTTTTTTCACAGGGAAAAAAAAAAAA 
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FIGURE 66 

MRGSVECTWGWGHCAPSPLLLWTLLLFAAPFGLLGEKTRQVSLEVIPNWLGPLQNLLHIEIAVG 
TNSTLHYVWSSLGPLAWMVATNTPHSTLSINWSLLLSPEPDGGLMVLPKDSIQFSSALVFTR 
LLEFDSTNVSDTAAKPLGRPYPPYSLADFSWNNITDSLDPATLSATFQGHPMNDPTRT FANGS 
LAFRVQAFSRSSRPAQPPRLLHTADTCQLEVALIGASPRGNRSLFGLEVATLGQGPDCPSMQE 
QHSIDDEYAPAVFQLDQLLWGSLPSGFAQWRPVAYSQKPGGRESALPCQASPLHPALAYSLPQ 
SPIVRAFFGSQNNFCAFNLTFGASTGPGYWDQHYLSWSMLLGVGFPPVDGLSPLVLGIMAVAL 
GAPGLMLLGGGLVLLLHHKKYSE YQS IN 

N-glycosylation sites: 

amino acids 65-69, 95-99, 134-138, 159-163, 187-191, 230-234, 
333-337 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 397-401 

Casein kinase II phosphorylation sites: 

amino acids 151-155, 249-253, 255-259 

N-myristoylation sites: 

amino acids 3-9, 63-69, 235-241, 273-279, 292-298, 324-330 

Leucine zipper pattern. 

amino acids 371-393 
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FIGURE 67 

CGGGACAGGCGCGTG^GGCCACAACACATGCGTGTATCTTGCTTGGGCTATCTTCCCTGCTCTGCCACGCCGGGT 

CTGGAGAAGGGGTTTCAGCCCCAGGACATTTACTGAGAGTCGGCGAATATTGGGAGCCGCGATCTTCCCCCTTCG 

GGCCCTGTGGTTGGTCTGGGCGCTTCTAGGAGTGGCCGGATCATGCCCGGAGCCGTGCGCCTGCGTGGACAAGTA 

CGCTCACCAGTTCGCGGACTGCGCTTACAAAGAGTTGCGTGAGGTGCCGGAAGGACTGCCTGCCAACGTGACGAC 

GCTTAGTCTGTCCGCGAACAAGATCACTGTGCTGCGGCGCGGGGCCTTCGCCGACGTCACACAGGTCACGTCGCT 

GTGGCTGGCGCACAATGAGGTGCGCACCGTGGAGCCAGGCGCACTGGCCGTGCTGAGTCAGCTCAAGAACCTCGA 

TCTGAGCCACAACTTCATATCCAGCTTTCCGTGGAGCGACCTGCGCAACCTGAGCGCGCTGCAGCTGCTCAAAAT 

GAACCACAACCGCCTGGGCTCTCTGCCCCGGGACGCACTCGGTGCGCTACCCGACCTGCGTTCCCTGCGCATCAA 

CAACAACCGGCTGCGTACGCTGGCGCCTGGCACCTTCGACGCGCTTAGCGCGCTGTCACACTTGCAACTCTATCA 

CAATCCCTTCCACTGCGGCTGCGGCCTTGTGTGGCTGCAGGCCTGGGCCGCGAGCACCCGGGTGTCCTTACCCGA 

GCCCGACTCCATTGCTTGTGCCTCGCCTCCCGCGCTGCAGGGGGTGCCGGTGTACCGCCTGCCCGCCCTGCCCTG 

TGCACCGCCCAGCGTGCATCTGAGTGCCGAGCCACCGCTTGAAGCACCCGGCACCCCACTGCGCGCAGGACTGGC 

GTTCGTGTTACACTGCATCGCCGACGGCCACCCTACGCCTCGCCTGCAATGGCAACTTCAGATCCCCGGTGGCAC 

CGTAGTCTTAGAGCCACCGGTTCTGAGCGGGGAGGACGACGGGGTTGGGGCGGAGGAAGGAGAGGGAGAAGGAGA 

TGGGGATTTGCTGACGCAGACCCAAGCCCAAACGCCGACTCCAGCACCCGCTTGGCCGGCGCCCCCAGCCACACC 

GCGCTTCCTGGCCCTCGCAAATGGCTCCCTGTTGGTGCCCCTCCTGAGTGCCAAGGAGGCGGGCGTCTACACTTG 

CCGTGC^CA(^TGAGCTGGGCGCC^CTCTACGTCAATACGCGTGGCGGTGG(^GCAACCGGGCCCCCAAAA(^ 

CGCGCCTGGCGCCGGGGGAGAACCCGACGGACAGGCCCCGACCTCTGAGCGCAAGTCCACAGCCAAGGGCCGGGG 

CAACAGCGTCCTGCCTTCCAAACCCGAGGGCAAAATCAAAGGCCAAGGCCTGGCCAAGGTCAGCATTCTCGGGGA 

GACCGAGACGGAGCCGGAGGAGGACACAAGTGAGGGAGAGGAGGCCGAAGACCAGATCCTCGCGGACCCGGCGGA 

GGAGCAGCGCTGTGGCAACGGGGACCCCTCTCGGTACGTTTCTAACCACGCGTTCAACCAGAGCGCAGAGCTCAA 

GCCGCACGTCTTCGAGCTGGGCGTCATCGCGCTGGATGTGGCGGAGCGCGAGGCGCGGGTGCAGCTGACTCCGCT 

GGCTGCGCGCTGGGGCCCTGGGCCCGGCGGGGCTGGCGGAGCCCCGCGACCCGGGCGGCGACCCCTGCGCCTACT 

CTATCTGTGTCCAGCGGGGGGCGGCGCGGCAGTGCAGTGGTCCCGCGTAGAGGAAGGCGTCAACGCCTACTGGTT 

CCGCGGCCTGCGGCCGGGTACCAACTACTCCGTGTGCCTGGCGCTGGCGGGCGAAGCCTGCCACGTGCAAGTGGT 

GTTTTCCACCAAGAAGGAGCTCCCATCGCTGCTGGTCATAGTGGCAGTGAGCGTATTCCTCCTGGTGCTGGCCAC 

AGTGCCCCTTCTGGGCGCCGCCTGCTGCCATCTGCTGGCTAAACACCCGGGCAAGCCCTACCGTCTGATCCTGCG 

GCCTCAGGCCCCTGACCCTATGGAGAAGCGCATCGCCGCAGACTTCGACCCGCGTGCTTCGTACCTCGAGTCCGA 

GAAAAGCTACCCGGCAGGCGGCGAGGCGGGCGGCGAGGAGCCAGAGGACGTGCAGGGGGAGGGCCTTGATGAAGA 

CGCGGAGCAGGGAGACCCAAGTGGGGACCTGCAGAGAGAGGAGAGCCTGGCGGCCTGCTCACTGGTGGAGTCCCA 

GTCCAAGGCCAACCAAGAGGAGTTCGAGGCGGGCTCTGAGTACAGCGATCGGCTGCCCCTGGGCGCCGAGGCGGT 

CAACATCGCCCAGGAGATTAATGGCAACTACAGGCAGACGGCAGGCTQ^GCTCCGCCCGTCCGGCCCGCCCATT 

CCCGACCTCCACCTAGGGTGCCTGGGAGCAGCAGTCTAGGGCTGGCAGGACTTATGTCCCCCGTCCCCAACCTTC 

ACCTACTCCTCCCCCTTACTACTCCCCAACCTTGACTACCAGGGACTTCTATTAGGGAGTGGGCCGATTTCACCA 

GTCCCTGCTACCCACGGCTGCCATTCTCCCTGCGGGCTGAATCCCCTTCCCCGCCAAGCACAGTGTTTATCTTAC 

CCCATGCAAGACTCCACCCGCAGACGGTGGGCGATATCTATGTCCCTCCATTCCCGTCGCGATTATCTGCGAAAT 

CCACCCCGCAGCCCGCCCCACCGTGGGCTCTGGAGCCAGAGGAAACGAGCGAAGACTTTGGAAACCTCGCGGTAA 

CGCGGTGGTTTCGGGGGCCAGCCAAGGCCAGTGGAGTGCTGTGGGGTCCCACCTCGACCCCTCCTCCTCCCTTTC 

TTTCTTTCCTTTTTTTTTATTTTTTAATTTTATTTATTTATTTATTTATTTTTTGACGGAGTCTTGGTCTGTCGC 

CAGGCTGGAGTGCAGTGGGGCGATCTCGGCTCACTGCATCTTCCGCCTCCCGGGTTCAAGCGATTCTCCTGCCTC 

AGCCTGCCTAGTAGCTGGGACTACAGGCGCGCGCCACCACGACCAGCTAATTTCTTCTATTTTTAGTAGAGACGG 

GGTTTCACCATGTTGGCCAGGATGGTCTGGATCTCTTGACCTCAGGTGATCCATCTGCCTCGGCCTCTCAAAGTG 

CTGGGATTACAGGCGTGAGGCACCGCGCCCGGCCCCTCCTCCCTTTCAATCCCTACTCCCAGAAGCCGGGATTCG 

TGGCAACCCCTAGTTTTTAGTTCCAAAGCCTCCTGCCGGCAGGGAACCAAATCCTTCTGTCCTCCCACCCCCACC 

CCACTTCTGGCCAGTTGGAGTCCAGCCCGGTGCCTGGGGCGCCTTTCAGCTCCGCGCTCAGATTTTCCTGTTTTC 

GTTGTTTTCAAAGACAGCGACATTTCGGGTCTGGTGCTAACACCCCCTTCCCAGCCTCTGGGAAAATCGAGTGTG 

TGTGTCGGGGGGTAGGGAGGGAATGCGTTTTCTGTCGTCTCTCTCCTAACTTAAAGCGCCGCAGGACCGCGCGCC 

CCTTGGCGGCTGAGCCTGTGGACTTGGTCGCGGGCCAATTTCGTTGTCCGTGTGTTGGGCTTTCCGGAGGTCTGT 

GCGCCCAACAGCGCCGCTCCCGCGGCTCCACCCGACCCAGACCCTAGCTGGAAAGCGCCGGAGGCGGAGGAAGCT 

GACTGTGGCCTCCCGGGCCGCGGCTCTCTGGAGGGCTCGCGCCCTAGTTCGCACAAAGCCTGCTCGTGACTGTGC 

GACTGTGCGACGGGATCCGGATGGAGCCGAGCCCCTCCGTCCTCGCGTCTCGGTCCTCGCGTCGCCCCGCCCCAC 

CCGCCCCTGCTTCGGCGGGAATCGTGTTTGCCCGGCGTGTAGTCCCTGACAAGCGTGCCCTGTAGGAGAAAAGTC 

TGTGTCCTGTGAAGTGTGACCGTGTAGTGTAGGGGGGCGGGCGGGGGGGCGGATGGGCGGGGAGGGAGGGAAGGG 

GAGGGGCGCGGCGCGGCGACTCGGGGCGGGGTTCTTTTTTCCATTTTGAAAGAAAGCGTCGGGGTTGGGGTGGGG 

GGAGTTTCAGTCCTCGGGATCAGCCCTCTCCGCGAAGCGCAGCACAAGCGCGGGCCTGGGACGGAGTAGCCCCCC 

GGAGCCCGTGCCCTTTTCTAAACGCGTCTGTATGCAGTCAATAAAACAATCGATTTGAAA 
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MFPLRALWLVWALLGVAGSCPEPCACVDKYAHQFADCAYKELREVPEGLPANVTTLSLSANKI 
TVLRRGAFADVTQVTSLWLAHNEVRTVEPGALAVLSQLKNLDLSHNFISSFPWSDLRNLSALQ 
LLE^MNHNRLGSLPRDALGALPDLRSLRINNNRLRTLAPGTFDALSALSHLQLYHNPFHCGCGL 
VWLQAWAASTRVSLPEPDSIACASPPALQGVPVYRLPALPCAPPSVHLSAEPPLEAPGTPLRA 
GLAFVLHCIADGHPTPRLQWQLQIPGGTWLEPPVLSGEDDGVGAEEGEGEGDGDLLTQTQAQ 
TPTPAPAWPAPPATPRFLALANGSLLVPLLSAKEAGVYTCRAHNELGANSTSIRVAVAATGPP 
KHAPGAGGEPDGQAPTSERKSTAKGRGNSVLPSKPEGKIKGQGLAKVSILGETETEPEEDTSE 
GEEAEDQILADPAEEQRCGNGDPSRYVSNHAFNQSAELKPHVFELGVIALDVAEREARVQLTP 
LAARWGPGPGGAGGAPRPGRRPLRLLYLCPAGGGAAVQWSRVEEGVNAYWFRGLRPGTNYSVC 
LALAGEACHVQWFSTKKELPSLLVIVAVSVFLLVLATVPLLGAACCHLLAKHPGKPYRLILR 
PQAPDPMEKRIAADFDPRASYLESEKSYPAGGEAGGEEPEDVQGEGLDEDAEQGDPSGDLQRE 
ESLAACSLVESQSKANQEEFEAGSEYSDRLPLGAEAVNIAQEINGNYRQTAG 

« 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 
Transmembrane domain: 
amino acids 587-610 
N-glycosylation sites . 

amino acids 52-55, 121-124, 337-340, 364-367, 474-477, 563-566 
cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 397-400 

Casein kinase II phosphorylation sites. 

amino acids 19-23, 202-205, 289-292, 246-249, 411-414, 431-434, 
433-436, 440-443, 544-547, 583-586, 650-653, 700-703 
N-myristoylation sites. 

amino acids 15-20, 48-53, 165-170, 296-301, 351-356, 362-367, 
390-395, 419-424, 514-519, 536-541, 557-562, 561-566, 610-615, 
661-666, 716-721 
Ami da ti on site, 
amino acids 522-525 

Prokaryotic membrane lipoprotein lipid attachment sites. 

amino acids 10-20, 603-613 
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GGCGGCGGGAGCAGCGAAGGGGGCGGCAGGGATCCTCCAGGCTGCCGGCTGGGAAGGCGTGGG 
CGACCCGGTGTGTGGCGCGCCCAGAGCCCCGCGTTTCAGCCCTAGGGAAGGAAGCCAGTTGAG 
GGAAGTTCTCCATGAATGTACGTCACAMGATGATGACCGACCAAATCCCTCTGGAACTGCCA 
CCATTGCTGAACGGAGAGGTAGCCATGATGCCCCACTTGGTGAATGGAGATGCAGCTCAGCAT 
GTTATTCTCGTTCAAGTTAATCCAGGTGAGACTTTCACAATAAGAGCAGAGGATGGAACACTT 
CAGTGCATTCAAGGACCTGCTGAAGTTCCCATGATGTCACCCAATGGATCCATTCCTCCCATT 
CATGTGCCTCCAGGTTATATCTCACAGGTGATTGAAGATAGTACTGGAGTCCGCCGGGTGGTG 
GTCACACCCCAGTCTCCTGAGTGTTATCCCCCAAGCTACCCCTCAGCCATGTCTCCAACCCAT 
CATCTCCCTCCCTATCTGACTCACCATCCACATTTTATTCATAACTCACACACGGCTTACTAC 
CCACCTGTTACCGGACCTGGAGATATGCCGCCTCAGTTTTTTCCCCAGCATCATCTTCCCCAC 
ACAATATATGGTGAGCAAGAAATTATACCATTTTATGGAATGTCAAGCTACATCACCCGAGAA 
GACCAGTACAGCAAGCCTCCGCACAAAAAACTGAAAGACCGCCAGATCGATCGCCAGAACCGC 
CTCAACAGCCCTCCTTCTTCTATCTACAAAAGCAGCTGCACAACAGTATACAATGGCTATGGG 
AAGGGCCATAGTGGTGGAAGTGGCGGAGGCGGCAGCGGTAGTGGTCCCGGAATTAAGAAAACA 
GAGCGACGAGCAAGAAGCAGCCCAAAGTCGAATGATTCAGACTTGCAAGAATATGAGTTGGAA 
GTAAAGAGGGTGCAAGACATTCTTTCGGGAATAGAGAAACCACAGGTTTCTAATATTCAGGCA 
AGAGCAGTTGTGTTGTCCTGGGCTCCCCCTGTTGGACTTTCCTGTGGACCCCACAGTGGTCTT 
TCCTTCCCCTACAGTTACGAGGTGGCCTTATCAGACAAAGGACGAGATGGAAAATACAAGATA 
ATTTACAGTGGAGAAGAATTAGAATGTAACCTGAAAGATCTTAGACCAGCAACAGATTATCAT 
GTGAGGGTGTATGCCATGTACAATTCCGTAAAGGGATCCTGCTCCGAGCCTGTTAGCTTCACC 
ACCCACAGCTGTGCACCCGAGTGTCCTTTCCCCCCT7\AGCTGGCACATAGGAGCAAAAGTTCA 
CTAACCCTGCAGTGGAAGGCACCAATTGACAACGGTTCAAAAATCACCAACTACCTTTTAGAG 
TGGGATGAGGGAAAAAGAAATAGTGGTTTCAGACAGTGCTTCTTCGGGAGCCAGAAGCACTGC 
AAGTTGACAAAGCTTTGTCCGGCAATGGGGTACACATTCAGGCTGGCCGCTCGAAACGACATT 
GGCACCAGTGGTTATAGCCAAGAGGTGGTGTGCTACACATTAGGAAATATCCCTCAGATGCCT 
TCTGCACCl^AGGCTGGTTCGAGCTGGCATCACATGGGTCACGTTGCAGTGGAGTAAGCCAGAA 
GGCTGTTCACCCGAGGAAGTGATCACCTACACCTTGGAAATTCAGGAGGATGAAAATGATAAC 
CTTTTCCACCCAAAATACACTGGAGAGGATTTAACCTGTACTGTGAAAAATCTCA7\AAGAAGC 
ACACAGTATAAATTCAGGCTGACTGCTTCTAATACGGAAGGAAAAAGCTGTCCAAGCG7yVGTT 
CTTGTTTGTACGACGAGTCCTGACAGGCCTGGACCTCCTACCAGACCGCTTGTCAAAGGCCCA 
GTTACATCTCATGGCTTTAGTGTCAAATGGGATCCCCCTAAGGACAATGGTGGTTCAGAAATC 
CTCAAGTACTTGCTAGAGATTACTGATGGAAATTCTGAAGGTGAAGTTTTTGGCAATTGTTTT 
ATTCAAATCCAATAGCAAGCTCTGTTTTCTAATATAGTAAATGTCTTTATAGTAATAGTGAGT 
AATCATTAATTCTAAAGATAGAATTATTATTACAATAAACAAACTTTAGTCACATATTGGCAG 
TTTTTCTATTTCA7VACACAGCACCAGAGATCAGAGTCTACTTGAAACTTACATTTGTGTTATT 
TAACAATTTTTCTGTATCTTTTTCATTGGTGTTTTGTTTTGTTTATCTTTTGTTTTTGTTTCT 
TTGGTTTGGTTTGTTTTTGTTTTGTTTTTTGAGATACGATCTCTGTCACACAGGCTGGAGGGC 
AGTGGCACAGACATGGCCCATTGCAGTCTCAGACTCCTGGGCTTAAGTGACTCTTCTGCCACA 
GAAGATGAGGAAGAATACATTTTTCATAGTGATGGGGTCTCACTATGTTATCTAGGCTGGTCT 
CAAACTCCTGGCCTCAAGCAACCCTCCACCTTGGCCTCCCAAAGTGCTGGGACTATAGACATG 
AATCACCACACTCAGCTTCCATGTCTTTTTATGAACTAGGGTTCCTAATTAATCAGATAAATT 

tggtattttcatctcctaacttgccatatgttttctgg7\aattcttataagcagccgagagtg 
gtggctcacgctgtagtcccagcactttgggaggctgaggtgggtggtcaggagatcaagacc 
atcctggccaacatggtgaaaccccgtctctactaaaaatacaaaaattagctgggtgtggtg 
gcaggcacctgtagtcccagctacttgggaggctgaggcagaagaattgcttgaacccagcag 
gcggaggttgcagtgagctgagattgcaccactgcactccagcctggtgacagagtgagactc 
tgtctcaaaaaaAaaaaa 
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MMMTDQIPLELPPLLNGEVAMMPHLVNGDAAQHVILVQVNPGETFTIRAEDGTLQCIQGPAEV 
PMMSPNGSIPPIHVPPGYISQVIEDSTGVRRVWTPQSPECYPPSYPSAMSPTHHLPPYLTHH 
PHFIHNSHTAYYPPVTGPGDMPPQFFPQHHLPHTIYGEQEIIPFYGMSSYITREDQYSKPPHK 
KLKDRQIDRQNRLNSPPSSIYKSSCTTVYNGYGKGHSGGSGGGGSGSGPGIKKTERRARSSPK 
SNDSDLQEYELEVKRVQDILSGIEKPQVSNIQARAWLSWAPPVGLSCGPHSGLSFPYSYEVA 
LSDKGRDGKYKIIYSGEELECNLKDLRPATDYHVRVYAMYNSVKGSCSEPVSFTTHSCAPECP 
FPPKLAHRSKSSLTLQWKAPIDNGSKITNYLLEWDEGKRNSGFRQCFFGSQKHCKLTKLCPAM 
GYTFRLAARNDIGTSGYSQEWCYTLGNIPQMPSAPRLVRAGITWVTLQWSKPEGCSPEEVIT 
YTLEIQE DEN DNL FH PKYTGE DLTCT VKNLKRS TQYKFRLT ASNTEGKS CPSEVLVCTT SPDR 
PGPPTRPLVKGPVTSHGFSVKWDPPKDNGGSEILKYLLEITDGNSEGEVFGNCFIQIQ 

Important features of the protein: 
N-glycosylation sites. 

amino acids 69-73, 254-258, 401-405 
Glycosaminpglycan attachment sites. 

amino acids 229-233, 234-238, 236-240 

cAMP- and cQ4P -dependent protein kinase phosphorylation sites. 

amino acids 416-420, 535-539 
Tyrosine kinase phosphorylation site, 
amino acids 319-326 
N-myristoylation sites. 

amino acids 52-58, 227-233, 228-234, 230-236, 231-237, 232-238, 
235-241, 239-245, 402-408, 610-616 
Amidation site, 
amino acids 414-418 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 290-301 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 546-554 

CUB domain proteins profile. 

amino acids 294-301 
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AAGTCATTCAGTGGATGTGATCTTGGCTCACAGGGGACGATCTCAAGCTCTTCCTGGCTCCTTCTCAGCCfTGTT 
GCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAA 
GACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATG 
AATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAA 
ATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAG 
AGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAAT 
CCACAAGAATGCTTATTACTTGAACCAGGTTTGAATG7VAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTC 
TGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAA 
AATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTA 
GATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATAT 
GAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTC 
CCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAG 
AAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAG 
AAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGA 
AATGTTCAGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACA 
AAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATATGGCATATGCTGCA 
CAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCA 
GCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAAC 
TTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATG 
GTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTG 
GTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTGATGATTACTCATTC 
ATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGC 
CCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCT^^ 

GAACCTCTCCTAGTATTCAGTATTACTCATTTCCATGCCTAGGTTTGTATTTGATTTCTTTGTTCTAAAAAGAAA 
ATTTTATGGCCTCAAAATGTCCTCATTTACAAACCAAACATTTAATTTGTGGTCAGACAGGAACCTAGACCATAC. 
AACAATTGGGTGGGCCACCTCTTTTCTCCCTATCATAACTACAGCCCTCTCTTCCTGGTAATTGGAAGGAAAGAG 
CGGTTTAGGGTGGAATATATCTGTTAATATGCATTCTTTTCTTATCTGCCAGAAGCAAATTTAGCCAAGTCAAAG 
AGAAGAAACCATAGATCATAGATGTAAATATATGTACATCTGGAACCCCTCAAAAGGCCCTGAACCCCCTTTTTT 
TGTGTAGCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAGAA 
CATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTT 
TGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTC 
TTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGC 
AGTACTTTTTAAAAGTAi\AAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAA 
GAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGG 
CCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATAC 
AGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGA 
TAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAG 
AAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAiGA 
CCTCCTTTTAGAAAAATCTATGTTTTTCCTCTTGAGGTGATTTTGTTGTATGTAAATGTTAATTTCATGGTATAG 
AAAATATAAGATGATAAAGATATCATTAAATGTCAAAACTATGACTCTGTTCAGAAAAAAAATTGTCCAAAGACA 
ACATGGCCAAGGAGAGAGCATCTTCATTGACATTGCTTTCAGTATTTATTTCTGTCTCTGGATTTGACTTCTGTT 
CTGTTTCTTAATAAGGATTTTGTATTAGAGTATATTAGGGAAAGTGTGTATTTGGTCTCACAGGCTGTTCAGGGA 
TAATCTAAATGTAAATGTCTGTTGAATTTCTGAAGTTGAAAACAAGGATATATCATTGGAGCAAGTGTTGGATCT 
TGTATGGAATATGGATGGATCACTTGTAAGGACAGTGCCTGGGAACTGGTGTAGCTGCAAGGATTGAGAATGGCA 
TGCATTAGCTCACTTTCATTTAATCCATTGTCAAGGATGACATGCTTTCTTCACAGTAACTCAGTTCAAGTACTA 
TGGTGATTTGCCTACAGTGATGTTTGGAATCGATCATGCTTTCTTCAAGGTGACAGGTCTAAAGAGAGAAGAATC 
CAGGGAACAGGTAGAGGACATTGCTTTTTCACTTCCAAGGTGCTTGATCAACATCTCCCTGACAACACAAAACTA 
GAGCCAGGGGCCTCCGTGAACTCCCCAGAGCATGCCTGATAGAAACTCATTTCTACTGTTCTCTAACTGTGGAGT 
GAATGGAAATTCCAACTGTATGTTCACCCTCTGAAGTGGGTACCCAGTCTCTTAAATCTTTTGTATTTGCTCACA 
GTGTTTGAGCAGTGCTGAGCACAAAGCAGACACTCAATAAATGCTAGATTTACAAAA 
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MSSSSWLLLSLVAVTAAQSTIEEQAKTFLDKFNHEAEDLFYQSSLASWNYNTNITEENVQNMN 
NAGDKWSAFLKEQSTLAQMYPLQEIQNLTVKLQLQ7VLQQNGSSVLSEDKSKRLNTILNTMSTI 
YSTGKVCNPDNPQECLLLEPGLNEIMANSLDYNERLWAWESWRSEVGKQLRPLYEEYWLKNE 
MARANHYEDYGDYWRGDYEVNGVDGYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAKLMNAY 
PSYISPIGCLPAHLLGDMWGRFWTNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFF 
VSVGL PNMTQG FWEN SMLT DPGN VQKAVCH PTAWDLGKG DFRI LMCTKVTMDDFLTAHHEMGH 
IQYDMAY7y\QPFLLRNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLK 
QALTIVGTLPFTYMLEKWRWMVFKGEIPKDQWMKKWWEMKREIVGWEPVPHDETYCDPASLF 
HVSDDYSFIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEAGQKLL 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

N-glycosylation sites. 

amino acids 53-57, 90-94, 103-107, 322-326, 432-438, 546-550 

N-myristoylation sites. 

amino acids 260-266, 286-292, 395-401 

Cell attachment sequence. 

amino acids 204-207 

Neutral zinc metal lopeptidases , zinc-binding region signature. 

amino acids 371-381 
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CCCACGCGTCCGAGCGGGGTGGACAAGTGGCGTGTGTGCTGCGACCCCGAGGGAAGAT6AACG 
GGACGCGGAACTGGTGTACCCTGGTGGACGTGCACCCAGAGGACCAGGCGGCGGCGGGCAGGA 
AGACCTATGCCATGGTGTCCAGCCACTCAGCTGGTCATTCTCTGGCTTCAGAACTGGTGGAGT 
CCCATGATGGACATGAGGAGATCATTAAGGTGTACTTGAAGGGGAGGTCTGGAGACAAGATGA 
TTCACGAGAAGAATATTAACCAGCTGAAGAGTGAGGTCCAGTACATCCAGGAGGCCAGGAACT 
GCCTACAGAAGCTCCGGGAGGATATAAGTAGCAAGCTTGACAGGAACCTAGGAGATTCTCTCC 
ATCGACAGGAGATACAGGTGGTGCTAGAAAAGCCAAATGGCTTTAGTCAGAGTCCCACAGCCC 
TGTACAGCAGCCCACCTGAGGTGGACACCTGTATAAATGAGGATGTTGAGAGCTTGAGGAAGA 
CGGTGCAGGACTTGCTGGCCAAGCTTCAGGAGGCCAAGCGGCAACACCAGTCAGACTGTGTGG 
CTTTTGAGGTCACACTCAGCCGGTACCAGAGGGAAGCAGAACAAAGTAATGTGGCCCTTCAGA 
GAGAGGAGGACAGATGTCCAGAGS^TTGGAGAATGTCCTGGGGGAATGAAGTTCCTTCCACA 
AACACAGCTCAGTTCTTAGCAACAAACTGTTTGTTTTTCTACTTGCTCCATCTGCAGCCTACG 
CTGCCCTGGCCTCCTGCAGACAGATAGTGGGGTTACCTGGCAAGGCCTGGTGAGAGCCAGTGA 
ACCTAAGCTTTGACTGGGTGGCCTTGTCTTTCTGGGGAGGAGGGAATGTACATTCAGGGAGTA 
GCCTTTTGCGGAAAAATTCTCTAGGGCTACAGACAGTCATGTGTGACTTCTCTCTGCTGTGAA 
AACTCCCAGAGTCTCTTTAGGGATTTTCCCTAAGGTGTACCACCAGGCACACCTCAGTCTTCT 
TGACCCAGAGCCTGAAAACTGTTTTCACTGGGTTCCACCAGTCCCAGCAAAATCCTCTTTGTA 
TTTATTTTGCTAAGTTATTGGTGGTTTTGCTTACATCTCATGATTGATATAATACCAAAGTTC 
TATAGCCTTCTCTTGCAGTATTTGGATTTGCTTGAAACCGGGAAAACTGTTCCCATTAGGCTT 
GTTAATGTCAGAGTGACACTATTATGAATCTTTCTCTCCCTTTCCTCTGCCTGTTTCTTCTCT 
CTTTCTCCTTCAAACTTGCTCTGCAGCTAAGGAAGGTGAGTCTACTTTCCCTGAGGCTTTGGG 
GTCAGAGTATATGTTGTTTGGAGAAAGAGGGCAATCAGGACTCTTCTGGGACCCAGATGAGTT 
CTTCACTAGCCCTTCTGAACCCCTTGCTCCATAATTGGTCTTTTATCCTGGCTCTGAATGACC 
CTGCAGGTCATCATGGTTTTCTTTTTTTATTGTTTTTTTTTTTTTCTGAGACAGAGTCTCACT 
CTGTCACCCAGGCTGGAGTGCAGTGGCGCGATCTCAGCTCACTGCAACCTCTGCCTCCCGGAT 
TTAAGCGATTCTTCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGTGTGCCACCACGCCTG 
GCTGATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATACTGGCTAGGCTGGTCTCGAATT 
CCTGACCTCAGGTGATCCACCCACCTCGGCTTCCCAAAGTGCTAGGATTATAGGCTTGAGCTA 
CTGCGCCCGGCCCATGGTGTTTTTCTTTAGGGCTCTTCCTACAGCCTTGAGAAGTAGATAGGC 
ATCAGAGTATGGTACTATAGGAATCAGAAAAATTCAAAACAAATGTGGATTAAGTGTTTAGGC 
TCTATGTGGCTCACGCAGCCAGAATCCTTAAGTCTGTGTGTTTCTGTGTCTCAAGACTGGGCT 
CACATTCTGGCTTTGTCCATAACAATGCTCTGGGATTTCAGGGAGTTCCCTCATTTGTAAAAT 
GAGGGGGTCAGAGCAGGTGATATCCATGTTTCTTCCCTTTCTGATATTGTTGTCTGTGGCATA 
TTCTTTGTATGGCGAATTTAATAAATTATATTAATGTGTCA 
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MNGTRNWCTLVDVHPEDQAAAGRKTYAMVSSHSAGHSLASELVESHDGHEEIIKVYLKGRSGD 
KMIHEKNINQLKSEVQYIQEARNCLQKLREDISSKLDRNLGDSLHRQEIQWLEKPNGFSQSP 
T7UjYSSPPEVDTCINEDVESLRKTVQDLLAKLQEAKRQHQSDCVAFEVTLSRYQREAEQSNVA 
LQREEDRCPE 

Important features of the protein: 
Signal peptide: 

amino acids 1-39 

N-glycosylation site. 

amino acids 2-6 

Ami da t ion site. 

amino acids 21-25 
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FIGURE 75 

GCTTGCACACATGGCTCCGGAGGCTCCGGTTGCCCATCCGAGCCCCTGCCAGGCTCTAACGTTCCCAACTGACAA 
CACCAGTAACTAAATATAGGAGCAGATGGTGGGGACGGGCTGTCGCAGCGGCTCCTTTGCAGAGGTCTCCGGACT 
GCAGATAAGGCTCAGGCCCTTTTGTGAGAAGCAGACCAGCCTGGGGGCTGGCGGCAGGACACCTGTGTCTGCATG 
CTGAAGAAGATGGGTGAGGCCGTGGCCAGAGTAGCAAGGAAGGTCAACGAGACGGTGGAGAGCGGCTCTGACACT 
CTGGACCTGGCCGAGTGCAAGCTGGTCTCCTTTCCCATTGGCATCTACAAGGTCCTGCGGAATGTCTCTGGCCAG 
ATCCACCTCATC^CCCTGGCTAACAACGAGCTTAAGTCCCTCACCAGCAAGTTCATGACCACATTCAGTCAGCTC 
CGAGAGCTCCACCTGGAGGGGAACTTCCTACACCGCCTCCCCAGCGAGGTCAGTGCCCTGCAGCACCTCAAGGCC 
ATTGACCTGTCCCGGAACCAGTTCCAGGACTTCCCTGAGCAGCTTACCGCCCTGCCGGCGCTGGAGACCATCAAC 
CTGGAGGAGAACGAGATCGTAGATGTGCCCGTGGAGAAGCTGGCCGCCATGCCAGCCTTGCGCAGCATCAACCTC 
CGCTTCAACCCACTCAACGCCGAGGTGCGCGTGATCGCCCCGCCGCTCATCAAGTTTGACATGCTCATGTCTCCG 
GAAGGCGCAAGAGCCCCCCTACCTTAGGCCACCCTCCTCATGCCCACCCAGCAAGGGACAGAGGCCACAGGCCTG 
GAACCCTGGAAGGGAGGGAGGCCCATGGGAGGCCAAGCCTGGGGGCTGGGGGCGGGTGGGCCGAGCAGCACGTGG 
TGGGTGGGGTGCAGCTGGTCTGGATAGATAGCTTACAGCAGTAGTGGGCTCTGGAATGCCCAAGGGAAGAGGCAA 
GGTGGGGCCTGCAGCCTGGACTCGGCACTCACAGCTGCTGTGCAAACTCAGGCAGATCTCCTGCCCTCTCTGAGC 
CTTGTCACTTGAAAAAAACAGGACCCTTTCCCTCCTTTGGGCTCCCTGGAGGTTTTTAAGCAGTACGTGCCTCCA 
AGTTACCTCCAGATCAGCAGGCACAGGTGGGCATTGCCAGGTATTTTCTGAGCCCCTGCGGGTTTGAGGCCTTGT 
TTTTAGTGCTGAGAGCCAGTTGCTGCCCTGAGAAGAGAAGACAACCTCCATCTATTTATTGCTTCCTGAGAACTG 
ACCTGGATGCGGCCCTCTGCAGGGCCCAGTCTTCAGTCCTGTGGTCCCTGGACTGGTGGGAACCTGAACTAGGAG 
TCCTGGGAGAGCTGTGGTGGGAATATGGGCTGGCACTGCTGCAGGGCAAGAACATTCATGTAGGAGCCCGAGGAC s 
CANCANGCTGGGAATGGGGAGCAAGTCACGTCAGCTCTGTCATTCCCCACAGTTAACAAATTGGCGGGGTGGGAA 
GTCCTGAGTGCTCCGTCCCTCTAGCATCACTCCTGAGCTGCGGGAGAGGTGGCCCAGAGAACAGCAGAGTCAGTT 
ACACCTGCAGCTCTTGTCTAAAGTGATTAGATGGCCACCCTCACCACTGTCCAGTCCAGCAGCAGCCTGGCTGCC 
TTGTCATGGCCTCCTGGGGGCAGAAGGCGATGTGGACCACGGGATTTGTAGCCAGCCAGCTCCCAGGCCAACGCC 
CAAAGCCCTGATGACCTGGTTCTTCTGAGGCCCTCAACCTGGCATCTTAGGGTATGGTCAGGCAACAGGGTGACC 
AGCTGTCCTGGTTTCCCAGGACATGGAACTTTCAATGCTAAAACTGGGACATTACCCAGCAAGTGGGGATGGTTG 
GTCCCCTACCAGGAGAGGGCCTGGGGCTCTTGCTTCCCGAG/iACGCCTGTGGCTTGAAGAACCTTGACTGCTTGG 
TCCTCAGGTATCTACCTCCCACCTTCTCCTCATCTGTGGAGCAAGCCAACTCAGTGCCCCAGACCCCACCTGATC 
TGCATCTTTGTTTGCTCCAGAGACACCTGAGGCCCCAGAGCTTGAGGCAAAGCCAGGCCGTCCAAATCCTGTGTG 
CCGTGGACGAGTGGCCACTTTACTACTCCTAAGGCTAAGATGTTGAGAGCTCAGACCACTGCTCAGAGCAGTAAT 
CCCTGCTCAGAATGCTCCCAGTTCCCTCGTCGCTGCCCAGGTCTCTTGTCTCTTGGGAAGGAACTGATAGGTCGG 
GCCATTGTTGGGCCATCACTGAGCGCTCAGTATCTCAAGAGACTCTGTTCATTCTGCTCGTATCCCAAGGCCTGQ 
TTGGTCAAACTCTGGGCAAAGGGTTTTCAGGATGAGGAGGTCAAGACAGGATGTCCAGAGCTACCGAGTTCATCT 
GTGGGTGTTGGGGGCAAGTGGGGGCTGAAGTCCTGTGCAGGCTGCGCTGGCCCCACCTGCCTTGTGCCCTGGAGT 
GGGGTTTCTCCTTGTTGAAGAAGAGGCATCCTTCTCTGATGTGCACAAACACAATGTATGACCAGAGCCTTGCAA 
CTCAAAGTGTGGTCTGTGGACCAGCAGCGGCAGTGACACCTGGGAGCTTGTTAGGAATGCAGAGTCTAGGCCTCA 
CCCTATACCTCCCGACTCAGACCCTGCATTTTAGCAAGACCCCCAGCTGATTCCTATAAGCACTTTAGAGTTTGA 
GAAGCAAGGACCTAGGCTGGGGATGTCCTCCGAGCAGAGGGTGAAGTTTCTCTCAGTTCTCTCCCTGCCACTTCC 
AGGGATCTGAGCCTGTGTTCAGCCTCCTCCCTAACCCACCCTGGGAGACACTTGGCCTGTTAGATTGTTCCAGAG 
TCTGCATGGCACTCCTGAAGAAGGGAGTGTGACCTGCAGTCACCAGGAGATGAGGGTTAGGTGTGCCCAGCCCTC 
CAGACCCGGCCTTTCTGGTTAACCCCTGCATGCCAAGCTGCCTGCTGCCCCAGGTCCTCACCTCAGGCCTTTGAA 
GGGGCAGCTTCTGGAAGTTGTTTTCTCCTCTGCTTGGAGAGTTTGCCCTTGTCTGTCTTGGAAAGTGTGGGCAGC 
CACAGATGCCCCCAAATCAGAGCTCACAGTGAGTGAGCCCCTAAGCTTCAGTCTGCAATAAAGAATGCATTGGTT 
TCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 76 

MLKKMGEAVARVARKVNETVESGSDTLDLAECKLVSFPIGIYKVLRNVSGQIHLITLANNELK 
SLTSKFMTTFSQLRELHLEGNFLHRLPSEVSALQHLKAIDLSRNQFQDFPEQLTALPALETIN 
LEENEIVDVPVEKLAAMPALRSINLRFNPLNAEVRVIAPPLIKFDMLMSPEGARAPLP 

Important features of the protein: 
N-glycosylation sites. 

amino acids 17-21, 47-51 
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FIGURE 77 

CACCAACAAGCAATCGTTCATGAGAAAGCC'GTGCACCCGCTGCAGTTGGGCCATGTGGTCCGCATCGTATTCCAC 
TAGGTCCCCATTGTACACCAAGTACTGTCCCGGCGTCTCCAGCAGATGCCTGCAGCCTTCCACCTTCTCAAGCAG 
GGTGGTGTGAGTGCGCTGCTTTCCTTCCTCGCCTGGACCGGAGCCGTCGCGGGAGGCACCCCCGGGGGTGGAGAA 
AAAGCCGGCCTGGCCTCGGAGGTGGTCTCGGCCCCCCGCCCCACCGACTCCCTCCTCCCCTCCAGAGGCGGCGGC 
GGCTCCGGCGGCAGCAGCGGCAGGCAGCAACGTAAGCGGGATGCTCTCCAGGCTGCTTTTCTGCTCGGTCAGCAA 
ATGGCTGAGCTGGTACATCTCGCTCTCCAGGTAGGAGATCTCGCGGGCCGTCTCTATGAACTGCCGGTAGTTCTG 
GTAGACGTTGCGCTTCAGGTTCTGCGCCGTCTCCTCCGCCAGCGCCTGGATGCGCTGCCGGTGCTCCTGGAGGTC 
CCGGTCCCCATCCGACTGCTGCGAGAGCTGCTTCACGTACAGCCGCGCCTCAAAACCCCCTGACTCCAGCTGCCG 
ACGCAGGCGGCTCGCCCCACTGTCCGACATCGCCATCGCCATTTCTCTCCGGGTCTCACGCACTCACTGTCACTA 
TCGGCGCCGCAGCCGCCGCGGCTGTCTAGACCCACCCAAGGCCAACCGAGCTCCTGGGCTGAGGAAGCAGGAATG 
GGAACGAGACGAGTACGCCTGCGCCGGGTCTGAGCGTCAGACACTGCGCCTGCGCAAGTGGGCCGAGCGCAGACA 
TTGCGCCTGCGCAGCAATGCCATCGGTTAAAGCGCATGCGCAAGATGAGCTATTGCGGAAGTGAGGGGAGGGAGA 
GGCCGAGAGAAATTT CGGTACTGCGCATGAACCGAGCGT GACGTTGAGGTTTGAAATAACCGGCAAAGAGTAAAG 
GCTGAAACTAGCTTCCTGAAAGCTTCGTAGGGCCCGAGCCCTGTGAGCCCAGGTTCTGCGCCCACTAGGAGGTGT 
CATGCTGACTGCTTTTTTTAAAGCCCTAGAATCCTTGGCTTCGGCGTTTGGGGTAAGCTCCGTTCTCGTTCTCAA 
GCGGGTTTCCGCGAACTCTCGCGGGATTGACGGGCCGTCTCGAGAGCCGGCATCTCCTAGGAGCTAGTCCTGGTC 
CTCGGCTAGGCGGCTTGGGGTCGCGGCGTAACTGGGGAGCCAGCCTGACGCCGGCGGACCCCGCCTGTGATCCTG 
GCAACGATGGATGATGACTTGATGTTGGCACTGCGGCTTCAGGAGGAGTGGAACTTGCAGGAGGCGGAGCGCGAT 
CATGCCCAGGAGTCCCTGTCGCTAGTGGACGCGTCGTGGGAGTTGGTGGACCCCACACCGGACTTGCAGGCACTG 
TTTGTTCAGTTTAACGACCAATTCTTCTGGGGCCAGCTGGAGGCCGTCGAGGTGAAGTGGAGCGTGCGAATGACC 
CTGTGTGCTGGGATATGCAGCTATGAAGGGAAGGGTGGAATGTGTTCCATCCGTCTCAGCGAACCCCTTTTGAAG 
TTGAGGCCAAGAAAGGATCTTGTAGAGACCCTCCTGCATGAAATGATACATGCCTATTTATTTGTCACTAATAAC 
GACAAAGACCGAGAAGGGCATGGTCCAGAATTTTGTAAAC^TATGCATCGCATCAACAGCCTGACTGGAGCCAAT 
ATAACGGTATACCATACTTTTCACGATGAGGTGGATGAGTATCGGCGACACTGGTGGCGCTGCAATGGGCCGTGC 
CAGCACAGGCCACCGTATTACGGCTATGTCAAACGAGCTACTAACAGGGAACCCTCTGCTCATGACTATTGGTGG 
GCTGAGCACCAGAAAACCTGTGGAGGCACTTACATAAAAATCAAGGAACCA^ 

GGAAAGGCAAAACTAGGAAAGGAACCAGTATTGGCCGCAGAGAATAAAGGTACCTTCGTGTATATTCTTCTGATT 
TTTATGTCACCATAGCTATGATGTAAAGACAATACTGTCCTTCAGAGAACTGGTATTAAGATAAACTTAAGGATC 
GTTTCTGGTGTAGAAGTCTTCAAGTGTAGACTTAAGGAAAAAATCCCACTGTCCATGAAATGATGGTAGGAAAAC 
AGACTTTGCTCTGTACAGAAGTAAGTAAAAGTAGGAATAGTTTCCATGGATATTTTTATTTTTATTAACTTTTTT 
CAGTTTCTTTTTATTCAAAGAAACAAAATTCAATCTCTGATAATATTTGAGGTAAAGTTCCTTTCCCTATCTTGA 
GTCACTGAGTTATTAGGAAACAGAAGGCAAAAAGATTGTCAAAATAAA7VACAATAATTCAAGTAACAATGCCCGG 
AATATACGTCCTAACTACACCCCTTCCTATCAGCTGGATTCTATCCAAGTGACTCTATTGATGTATGTATGTTCA 
TTCAAAGAATGGGAAAAGGATATGACATATATTTGCCAGTACTTCATCTTCAAGATTTACCCTTTTCCTGTGAAG 
TTCAGAGTTACTGAAGATGCTTCTTCCCTTGGGAAGTTGTTGACCCAAGAACATAGGTTATATTTCCCAAATCTT 
TAATTATTGAGTGAAAGAGCTATAGATGAATTGATATGGAAAGACCGTATCTTCATTTTCGTGAGTAGAAGGAAA 
GATAAGAATGAGGCAGCAGATTTTCCCTCCTGGAATTACACATAAAGGACACTAAGCAATTTTCAAGGTAAATGT 
TGCCTTGTTGTTGGTCTTTGGCATGATAAGATTCTTTATTTAAATATGAGAGAATTTTTTTTTATCCTTTATATT 
CTCTCAATATCAGAACTCCTGAATTCTGAAGATTGCCCTCCTCCCATTAATAGGATTGTATGGATGTAAGATGGA 
ATAAAATACTAGTTCTTCATTTTGAGAAAACTGTACATTAGTTTAATGTTTGTTACTGTATTTCTTTTGAGTTGA 
GGCACTTACATAACAATCTTCTTTGCTTTTTTGGCAGATAAACCCAACAGAGGTGAGGCCCAGCTAGTAATCCCT 
TTTAGTGGGAAAGGATATGTTCTAGGAGAAACAAGCAATTTACCTTCACCTGGGAAACTGATCACTTCACATGCC 
ATTAATAAAACCCAAGATCTTTTAAATCAAAACCATT 

AAATTTGAACAGAAT GGTTCAAGTAAAAATTCTCATCTGGTCTCCCCTGCT GTTAGT AACAGTCACCAAAATGTT 
CTAAGCAACTACTTTCCTAGAGTATCATTTGCCAACCAAAAGGCTTTCAGAGGTGTGAATGGATCTCCAAGGATA 
AGTGTAACAGTTGGCAACATCCCTAAAAACTCAGTCTCTTCTAGTTCTCAGAGAAGGGTTTCATCTTCTAAGATA 
TCCCTAAGAAATTCTTCA7VAAGTAACGGAATCAGCATCTGTGATGCCATCCCAGGATGTGAGTGGGTCTGAAGAT 
ACATTCCCAAATAAACGACCTAGGCTAGAAGATAAAAAAAAA 
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FIGURE 78 

MDDDLMLALRLQEEWNLQEAERDHAQESLSLVDASWELVDPTPDLQALFVQFNDQFFWGQLEA 
VEVKWSVRMTLCAGICSYEGKGGMCSIRLSEPLLKLRPRKDLVETLLHEMIHAYLFVTNNDKD 
REGHGPEFCKHMHRINSLTGANITVYHTFHDEVDEYRRHWWRCNGPCQHRPPYYGYVKRATNR 
EPSAHDYWWAEHQKTCGGTYIKIKEPENYSKKGKGKAKLGKEPVLAAENKGTFVYILLIFM 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 

N-glycosylation sites. 

amino acids 148-151, 217-220 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 184-187 

Casein kinase II phosphorylation sites . 

amino acids 30-33, 121-124, 154-157, 187-190, 192-195 

Tyrosine kinase phosphorylation site. 

amino acids 211-218 

N-myristoylation sites. 

amino acids 59-64, 85-90, 146-151 

Neutral zinc metal lopeptidases , zinc-binding region signature. 

amino acids 108-117 



WO 01/40466 



PCTAJS00/32678 



79/550 

FIGURE 79 

CGGACGCGTGGGTGGCAACCAGGAGAAGCCAAACTTGGTCCCCCGGCTCGCGGAGTGCCTGCG 
AGCGGTGCTCATGGCGCTCTATGAGGTCTTCTCTCACCCGGTCGAGCGCAGTTACCGCGCGGG 
GCTCTGCTCCAAAGCCGCGCTGTTCCTGCTGCTGGCCGCTGCGCTCACGTACATCCCGCCGCT 
GCTGGTGGCCTTCCGGAGCCACGGGTTTTGGCTGAAGCGGAGCAGCTACGAGGAGCAGCCGAC 
CGTGCGCTTCCAACACCAGGTGCTGCTCGTGGCCCTGCTCGGACCCGAAAGCGACGGGTTCCT 
CGCCTGGAGCACGTTCCCCGCCTTCAACCGGCTGCAAGGGGATCGCCTGCGCGTCCCGCTCGT 
TTCGACTAGAGAAGAAGACAGGAACCAGGATGGGAAGACGGACATGTTACATTTTAAGCTGGA 
GCTTCCCCTGCAGTCCACGGAGCACGTTCTCGGTGTGCAGCTCATCCTGACTTTCTCCTATCG 
ATTACACAGGATGGCGACCCTCGTGATGCAGAGCATGGCGTTTCTCCAGTCCTCCTTTCCTGT 
CCCGGGATCCCAGTTATACGTGAACGGAGACCTGAGGCTGCAGCAGAAGCAGCCGCTGAGCTG 
TGGTGGCCTAGATGCCCGATACAACATATCCGTGATCAACGGGACCAGCCCCTTTGCCTATGA 
CTACGACCTCACCCATATTGTTGCTGCCTACCAGGAGAGGAACGTTACCACCGTCCTGAATGA 
TCCCAACCCCATCTGGCTGGTGGGCAGGGCCGCAGATGCTCCATTTGTGATTAATGCTATCAT 
CCGATACCCTGTGGAAGTCATTTCTTATCAGCCAGGATTCTGGGAGATGGTAAAGTTCGCCTG 
GGTACAGTATGTCAGCATCCTGCTTATCTTCCTCTGGGTGTTTGAAAGAATCAAGATCTTCGT 
GTTTCAGAATCAGGTGGTGACCACCATTCCTGTGACAGTGACGCCCCGGGGAGACTTGTGTAA 
GGAGCACTTATCCSMAAAGGCCATTTCTGAAGACTCAGCAGGACCGTGGCTGCCTCATTGTC 
ATCTTCTGGGAACATCTTAGGACCTTTTGAAAGAGCCCAGCGGACACCTGCGGGCTTGTGTGC 
TTTTCCCTCAGAGACAACGGTTCTTTCCGGTTTTGCTCTACACAGTTCCGTATCTTCAGAGCT 
CCTGCAGAATTGTCAGGGACTAGTTTGTGGAAAGGTCTGAGAGTTCCTGGAGGCTATAATTAG 
CTTTTTGGGTTTTCCTTCTTTGCCTTAGCGTTGAATTTCAGGAGAAAATTGCAGTCAGTTCAG 
ACATCTTGGAAAGAGTCCCATCTCTGGTCAAGCAGAGACTTTTCCTCTGTTGAACTGAGGAAC 
ACACTGTGCATTTCTTCCTTCTGTTGTGAGCCACTCTTACTCTTTTCAGGGCTCTCTTGTGAC 
AAACATGCCAATCACTAGCACTTTGCACCCCTGGGCTTCTCCATTTCCCATTCACAGCTTTGA 
TTTCCAGAGCTGAGGCCTTTAACTGGAGACCTGGAGGGGCAGGGCCCAAGGGCAAGGGCCGCA 
TTAGCACAGGCAATCAGGGAGGGCCGCTGAAGGACACTTGGACCGTCCACCTGCCCCAGCCCA 
ACAGTCAGTCATCTGTCATCAGCTCAGCTGAGCAGCCCTGGATCTTTGCCGTACTGTGACTGG 
GCTCTTTGCCCTATTTTTCCCTCTGTCTGTGCCCCTGGATGGCAGGCTGAAGTCAGAGGGGCT 
GTTTCATTCTCAGCCCCCTCAGCAGCACTGGGGGAAGAAAGCATTGTCACAACAGGTTCTTTC 
TGGCCCTCACCCAACAGCCTGGGCACTTGGCCCTCCTCCTCCTTGACAGCCCTCCCCCTTCCT 
GCAAAGGACAGGGGCGACAGGGGTTGGTGTTGGGATTGGCTCCCGCTGCCTGACAACCACAAG 
TTTATTTGGAAGGCTAGCGGGAAGCCCAGCGGCTGGCGTTTCCCTTGACTAAGGAACAGGGTG 
CCCATCAGAGTGGGGCGGGCAGCTTTGGGAAGGACACAAGAAGCAGTAAGAGTGTAAAGAGGA 
TGCTGGCCTGGGCAGGCCAGTCCAGCCTGGCCACTAGCAGAATACCAAGCAGTCCAGTGGATT 
ACCCTCGTGGCTAAGCAAGTGTCTGCAGGAGCAGAGATGGCTGGAAGGGGCCTCTGCACACGG 
AAGATGGCTTGTTCAGCCCATTCACCTCCTGAGGATGTGGGCAGTCTCCTCCAAGAACACATG 
GAGCTGCTTCCTGATCCCAAGCAGGTCATTGCCACTGGAAGGACATGGCCCCGGTGATCCATG 
CTTCATGCCCACCCAGAAACACACCCCTCAGTGTGTGCCTCAGTTTACTTTGGAGATCAGTTG 
TCGTTTTTAGTGCTCCTTTAGGCTTACTAAAACAGTTTTGGAAACAAAGCTATTTTGAAGTAT 
TCAAGCAGAGGAATTCCCTAACACTGACCCCCTTGTCTTTTTTTAATATTCAGGCTGTTTTAT 
ATGCCTAAATTTTTTTCTTAAGATCTAAACGAAAAATAGTTTCTTGTTTAAATTCACATAAGG 
CAATGAGATATGGAAAGATGACAAGATACGTATAAACATTGGTTTGCATCTTATTAAATTATT 
CTAATGCAAATCTTGTATAAAGAACCCATGATGTTTTGTAACTTTCTAATTAAAATGTTCAAA 

ATGAG 
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FIGURE 80 

MALYEVFSHPVERSYRAGLCSKAALFLLLAAALTYIPPLLVAFRSHGFWLKRSSYEEQPTVRF 
QHQVLLVALLGPESDGFLAWSTFPAFNRLQGDRLRVPLVSTREEDRNQDGKTDMLHFKLELPL 
QSTEHVLGVQLILTFSYRLHRMATLVMQSMAFLQSSFPVPGSQLYVNGDLRLQQKQPLSCGGL 
DARYNISVINGTSPFAYDYDLTHIVAAYQERNVTTVLNDPNPIWLVGRAADAPFVINAIIRYP 
VEVISYQPGFWEMVKFAWVQYVS ILLI FLWVFERIKI FVFQNQWTTI PVTVTPRGDLCKEHLS 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 

Transmembrane domain: 

amino acids 268-284 

N-glycosylation sites. 

amino acids 194-198, 199-203 f 221-225 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 51-55 

Tyrosine kinase phosphorylation site. 

amino acids 250-259 

N-myristoylation site. 

amino acids 187-193 

Cell attachment sequence. 

amino acids 307-310 
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FIGURE 81 

GCCGGGAGCTTCCCTGATGGTGCCGCCGCCTCCGAGCCGGGGAGGAGCTGCCAGGGGCCAGCTGGGCAGGAGCCT 

GGGTCCGCTGCTGCTGCTCCTGGCGTTGGGACACACGTGGACCTACAGAGAGGAGCCGGAGGACGGCGACAGAGA 

AATCTGCTCAGAGAGCAAAATCGCGACGACTAAATACCCGTGTCTGAAGTCTTCAGGCGAGCTCACCACATGCTA 

CAGGAAAAAGTGCTGCAAAGGATATAAATTTGTTCTTGGACAATGCATCCCAGAAGATTACGACGTTTGTGCCGA 

GGCTCCCTGTGAACAGCAGTGCACGGACAACTTTGGCCGAGTGCTGTGTACTTGTTATCCGGGATACCGATATGA 

CCGGGAGAGACACCGGAAGCGGGAGAAGCCATACTGTCTGGATATTGATGAGTGTGCCAGCAGCAATGGGACGCT 

GTGTGCCCACATCTGCATCAATACCTTGGGCAGCTACCGCTGCGAGTGCCGGGAAGGCTACATCCGGGAAGATGA 

TGGGAAGACATGTACCAGGGGAGACAAATATCCCAATGACACTGGCCATGAGAAGTCTGAGAACATGGTGAAAGC 

CGGAACTTGCTGTGCCACATGCAAGGAGTTCTACCAGATGAAGCAGACCGTGCTGCAGCTGAAGCAAAAGATTGC 

TCTGCTCCCCAACAATGCAGCTGACCTGGGCAAGTATATCACTGGTGACAAGGTGCTGGCCTCAAACACCTACCT 

TCCAGGACCTCCTGGCCTGCCTGGGGGCCAGGGCCCTCCCGGCTCACCAGGACCAAAGGGAAGCCCAGGCTTCCC 

CGGTATGCCAGGCCCTCCTGGGCAGCCCGGCCCACGGGGCTCAATGGGACCCATGGGACCATCTCCTGATCTGTC 

CCACATTAAGCAAGGCCGGAGGGGCCCTGTGGGTCCACCAGGGGCACCAGGAAGAGATGGTTCTAAGGGGGAGAG 

AGGAGCGCCTGGGCCCAGAGGGTCTCCAGGACCCCCTGGTTCTTTCGACTTCCTGCTACTTATGCTGGCTGACAT 

CCGCAATGACATCACTGAGCTGCAGGAAAAGGTGTTCGGGCACCGGACTCACTCTTCAGCAGAGGAGTTCCCTTT 

ACCTCAGGAATTTCCCAGCTACCCAGAAGCCATGGACCTGGGCTCTGGAGATGACCATCCAAGAAGAACTGAGAC 

AAGAGACTTGAGAGCCCCCAGAGACTTCTACCCATAGCACATCCCAACACCGTCACGCCAAAGGAAGAGAAAGAX 

CAACTCACCTGCAGTTAAACCATCTAAAGAGAAGAAAGACCACTGGAGACCTAGAAAACATACATTTTTCTCTTC 

TCTTCTCCTGACGTCTCTCCACTCCTCTTCTTCCAAATACGATGCTATTTTCAGAGTCCCCTCCTAGGCCTGCAG 

ACATGAGGGAGTGAATGATTGATTTACCTGCTTCTCACTAAGAGTCCATTGGGGTGGTTTGCATTGTAACTTTTC 

TTTTACATCCTATTTTTCCAGGAACTTTGGATTTAAGTACTCTCACAGTGTCTTAAATCATAAATTCTTGAAGTT 

AAATTTGGCAGAGTATCAAAAGGGGGAAAATGACAAAGTGAGCTCTAAGAAAATGTGAGGCTACTTCTAAGATGT 

GTGTTCACAATAGACCATAACTCCTCTAGTATCAAAATTGGGGCTCTTCAGTTAAAAAGGGGTGGGGAGGACAAA 

CGTGTCGATGTGCTTTGGTGGAGAATTTTTTCCTTGTGCTTCTAGTAGACTTTAAATATTGTATCCCTTTGTCAA 

ACCTTGTTTCCCAAATTCAATTAAAGAGAGGAGAGAATTGAATGGCGTTTAGAGAAGATAGAAAAGAATCACAGT 

CATATATTTACTGTTATATAGATTGCCACATTCTAAAATTCAAATACGGTGCTTAAGGTTTCATGCCATGCTTAT 

CTGTAAGTATCCTATTTAGGGAAGAAGATTAAACTCTCTTTTCAAAAAAACAAAGTGAAATGCCTGGATTCACAT 

TAAAACAATGGGCTCTCGTTTGCTATAATATTTTAAAGCTGTTTAATCAACAGTGGAGTCTGCTCTATAAATATA 

GATTATTTGTTCAATAAACTGGCTGAGCTTAGAGAGAGGTGCAGAATTCCTGGTTCTGAGCAGGTGCCCAGAAGG 

TACCATTAGGTGCCATGATCCAGGCTGAACCAATATACAGTGGGGCTGAAGTCTGCAAGGAGGTTGCTGGCTTGG 

GCTGACCTCACTAATGCCATCAGCAGCGGTAGGTAAATTTTTTCTCCTTGGGTATTACAAGTTTTTGTCTGGAGC 

CAACCAAGCTTGCCACCAACATATTGAGAGTAATACACTATTGAAAGTTATCTTGGATGGGGAGAAAAAAAAATA 

GTGGTTTTCCTTGTTTGCAAAAACTTCCTTCCTATTCTCATTTTTTCTTAATTTTCTTTAATTTAGTCCAAGTTC 

CAGTTCTTTTAGGCCTTCTCTTTGATTTATTTTCCCCTGCATGTGAGAAGCAGTTCAGAAZ^AAGGTCTATATCTC 

CACCTCCTAGTGAGTTAGAGTGTTTTCTCAGAGCACCTCTGGGTGGCAAAGGGAAGCATGTTCCTGCCAAGGTTT 

GCTGTGGATTCAGAAGCACCAGGAGCAAGAGACCAGAAGGATGATCTGCTCCTTTGTAACGTTGTTGAGGGCCCT 

CTTGTTTCCAATGAGCAGCTTATAGGTTACTCACAGTCCACTTTCTCACTGGAC^CACAAAGTGGCTCTTTATCT 

ACCTTTGCGGGAGATTTTCACTCTCCTGCAAATGATCGTTCTCACACTCATATTAGCTCATGTTGGAATTTCCCA 

TCCTGCCATGTCCTTTCCCATTTCTTTTTGGCTTTTTTGCCTCCACCTTTTAGCCCACATCATTTAACTCCACTA 

CTGTGAAAGCTTGCTTAAAGAAAATCCCTCTTGGCCGGGTGTGGTAGCCCACGCCTCTAATCCCAGCACTTTGGG 

AGGCTGAGGCGGGGAGATCACAAGGTCAGGAGATCGAGACCAGCCTGACCAACATGGTGAAACCCTGTCTCTACT 

AAAAATACAAAAATTAGCTGGGCGTGTTGGCACACACCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAA 

TTACTTTAACCTGCGGGGGGAGCCTAGATTGCGCTACTGCACTCCAGCCTAGGCAACAGAGGGAGACTCTGTCTC 

ATTAAAAA 
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FIGURE 82 

MVPPPPSRGGAARGQLGRSLGPLLLLLALGHTWTYREEPEDGDREICSESKIATTKYPCLKSS 
GELTTCYRKKCCKGYKFVLGQCIPEDYDVCAEAPCEQQCTDNFGRVLCTCYPGYRYDRERHRK 
REKPYCLDIDECASSNGTLCAHICINTLGSYRCECREGYIREDDGKTCTRGDKYPNDTGHEKS 
ENMVKAGTCCATCKEFYQMKQTVLQLKQKIALLPNNAADLGKYITGDKVLASNTYLPGPPGLP 
GGQGPPGSPGPKGSPGFPGMPGPPGQPGPRGSMGPMGPSPDLSHIKQGRRGPVGPPGAPGRDG 
SKGERGAPGPRGSPGPPGSFDFLLLMLADIRNDITELQEKVFGHRTHSSAEEFPLPQEFPSYP 
EAMDLGSGDDHPRRTETRDLRAPRDFYP 

Important features of the protein: 
Signal peptide: 
amino acids 1-34 
N-glycosylation sites, 
amino acids 142-148, 182-188 
Tyrosine kinase phosphorylation site, 
amino acids 125-132 
N-myristoylation sites. 

amino acids 10-16, 143-149, 155-161, 196-202, 250-256 
Ami elation site. 

amino acids 299-303 

Aspartic acid and asparagine hydroxylation site. 

amino acids 150-162 
Cell attachment sequence, 
amino acids 176-179 
Clq domain proteins. 

amino acids 247-280 

Calcium-binding EGF-like domain proteins pattern proteins. 

amino acids 144-165 
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FIGURE 83 

ATCTGAGTGAGCTAACTGACACAATGAAACTGTCAGGCATGTTTCTGCTCCTCTCTCTGGCTC 
TTTTCTGCTTTTTAACAGGTGTCTTCAGTCAGGGAGGACAGGTTGACTGTGGTGAGTTCCAGG 
ACCCCAAGGTCTACTGCACTCGGGAATCTAACCCACACTGTGGCTCTGATGGCCAGACATATG 
GCAAT/^AATGTGCCTTCTGTAAGGCCATAGTGAAAAGTGGTGGAAAGATTAGCCTAAAGCATC 
CTGGAAAATGCTGAGTTAAAGCCAATGTTTCTTGGTGACTTGCCAGCTTTTGCAGCCTTCTTT 
TCTCACTTCTGCTTATACTTTTGCTGGTGGATTCCTTTAATTCATAAAGACATACCTACTCTG 
CCTGGGTCTTGAGGAGTTCAATGTATGTCTATTTCTCTTGATTCACTTGTCAATAAAGTACATTC 
TGCAAAAGCAAAAA 
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FIGURE 84 

MKLSGMFLLLSLALFCFLTGVFSQGGQVDCGEFQDPKVYCTRESNPHCGSDGQTYGNKCAFCK 
AI VKSGGKI SLKH PGKC 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

N-myristoylation sites. 

amino acids 26-32, 52-58, 56-62, 69-75 

Kazal serine protease inhibitors family signature. 

amino acids 40-63 
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FIGURE 85 

GGAGCAGACACACAGACCCGGGCCGGAGGCCCCTCTTCTAGCGCTGCGGGAACCGGACAGTTC 
CCCAACTGGGGACTCTGGAACCACAGCTCCTAAATCATCAAATTCTCAAGCTTTTTTTTTCCC 
TCTCTTCGTCCCAGCCATCCCAGTCTTCTTCTTCTTTTTTTTTTTTTTAACTTATTGTTTTTT 
TCGCTCCTGTCATTATGAAAGTGGTCACGCCATTCAATATTAAGACTTGGAGGGAATTGGGGA 
AAGAAAAGAAAGAATCTAAAAGAAGAGAAGCGACCGGTGCTTTTAAGGGTGTCTAATTTTCAA 
AAGAGACGTCTGGGAGTATTTTGCTCTGGGCGTTTGGAGCAACTTCGCGGACAGCGGAGCTCG 
CCCAGCATGGATGTTCCAGGTTCACAGGCGCCTTTCTTCTGAGAACGACCCTGGCCTTGAACG 
TCAGAGCCGGGGACGAAGGCCCCCGGAGGCTGCTGCGAGCTCCGCGCGTTCCTTCGCGGCCTT 
CCGCGCCGCTCGCGCCGGCGCCGGCCTCCACCCCCGCGCGCCGCCTCCCACCAGTCCCGATGC 
AGGCGCCCGGCCGGGGGCCACTCGGGCTGCGGCTGATGATGCCCGGGCGCCGGGGGGCGCTGC 
GCGAGCCTGGCGGCTGCGGATCCTGCCTGGGGGTGGCGCTGGCCCTGCTGTTGCTGCTACTGC 
CCGCCTGCTGCCCCGTGCGGGCGCAGAACGACACGGAGCCCATCGTGCTGGAGGGCAAGTGCC 
TGGTGGTGTGCGACTCCAGCCCGTCGGCGGACGGCGCCGTCACCTCCTCCCTAGGCATCTCCG 
TGCGCTCCGGCAGCGCCAAGGTGGCCTTCTCCGCCACGCGGAGCACCAACCACGAGCCGTCCG 
AGATGAGCAACCGCACCATGACCATCTATTTCGACCAGGTATTAGTAAATATTGGCAACCACT 
TTGATCTTGCTTCCAGTATATTTGTAGCACCGAGAAAAGGGATTTATAGCTTCAGCTTCCACG 
TGGTCAAAGTGTATAACAGACAAACCATCCAGGTCAGTTTAATGCAGAATGGCTACCCAGTGA 
TCTCGGCCTTTGCAGGAGACCAGGATGTCACCAGAGAAGCTGCTAGCAATGGCGTGCTGCTGC 
TCATGGAAAGGGAAGACAAAGTGCATCTCAAACTTGAGAGAGGCAACCTCATGGGGGGCTGGA 
AATACTCCACATTCTCGGGCTTCTTGGTGTTTCCTCTATAAACACAGAGCCCCCTAGATGGTG 
GGGGAATGGCAAACTGGACCCAGGACTCCGCCCTTTAAAACACCCTGAACTTACTGGAATTGG 
ACACCTTGTTTCCAACCTCCGTCAGACTGTTGCAGTAGAAGAATGATTTCCTTTGAAACCTCC 
AGTACTTTTGTTTTTGTTTTTTGGAATACTGACAATTCCTCGGGAACCTGGCCTCTAATTAGT 
TTTAGATGACAAGGTCTTAAGGAGAAATGAAATTATCGATTTGAGCAATTTGTACCTGTGATT 
GTAAAGTCAATATCGGATTTTATTGTTGGGACCATGGACCTCTTTTGTTTGTATGTTGTATTG 
TCGTCCCAACGGAAGGAGAGCTCCTGACTCCAGGATGGGCTGCAGGTTGCAGTCAGGGCTTGA 
AGTAGGAGCCCAGCAAAGAACCACCTGCTGGACAGTCCTTGACATGTGTTCTGTGTGTGTCTG 
TATAGCCTTAAGAAAAAGAATGGCTTCACTTTCATTCTGTATTCTTCCCCCCACCATGTGGCT 
GGGAGGACTTGGGAGGGGGATGGGGACATTGGGAACCTGTCAAGAAGTGCTTTATCCAGAGAA 
GCAAATTTTGCACGATTGGACTGCAATTTTTGTTTTGTATTGTTTGTGTTTTTTCTTGAAAAG 
CTTTACTTTTCTTTCCACACTCAGCTCTCCCTCCTCAACCCCACTTTTATTTTTCTTGCTGGG 
GTTGAGGAGAGAAAATATAGAATTCCTGGATAAGACCAAACAAAACAAAACATTAAAATACCT 
GTATGTTTTGTTTTAGACGAGACCAAACTAAACAAAAAGTATCTGTTTATCAAAGTAAAAGTA 
ACACAATGGACAATTCTGCTTATTCTCTCAAAGAGATTCTAAGATGCACCTTTAGAACTATTA 
ATAGCAACCTGCATTTTTTTTTAATTTATACTTCAGAATCCTTTAAGAACCTGGTGTTCCTGA 
GTGGTCCTGAATCATATAAGTTGGTAATGGAAGCTGTAATGACCAAGTCCCCTAAACATACTA 
TGTCTTTGCCACGTGTGCTGTGACTTCTCTGTGGGTGATTTAATTTATTTGGATCCACCTCTG 
AGTGAGCGCACAGTGATCAGGTGCTTCAAAGCCAACAGACCAGCTCCTCTTCCTCCGGATCCT 
CTTTTGATCTGCCCAGGAAAGGGATGCATTGACACTCTCCTGCATGCACCTGGCGAGAAGCCA 
CCTGAAAGTCACTGTGGTTAAAGATATTGGTGGAGGTACCCCAGGAGCACTGTTACAAATCCT 
TCTTGTTTTGGCATCTCGTACAACATTATTAAGACACAGCTGAGAGTTGATGGGTGTGTAATG 
CATATGCCAAGGAAATGTCACTAATCCCAAAGCAATCAAAAAGGAGACCTCAAACCAGATGTT 
AATTTGTTCTTTGTGTAACAATGTAACCAAAATATTGATGATAAAAGTCATAATTTAAGATTC 
AGAATAAATGGGTTTGATGTCTGGCAAAAAAAAAAAAAAAA 
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FIGURE 86 

MQAPGRGPLGLRLMMPGRRGALREPGGCGSCLGVALALLLLLLPACCPVRAQNDTEPIVLEGK 
CLWCDSSPSADGAVTSSLGISVRSGSAKVAFSATRSTNHEPSEMSNRTMTIYFDQVLVNIGN 
HFDLASSIFVAPRKGIYSFSFHWKVYNRQTIQVSLMQNGYPVISAFAGDQDVTREAASNGVL 
LLMEREDKVHLKLERGNLMGGWKYSTFSGFLVFPL 

Important features of the protein: 
Signal peptide: 

amino acids 1-48 

N-glycosylation sites. 

amino acids 53-57, 110-114 

N-myristoylation sites. 

amino acids 26-32 f 27-33, 29-35, 33-39, 76-82, 205-211 

Amidation site. 

amino acids 16-20 

Clq domain signature. 

amino acids 117-148 

Clq domain proteins. 

amino acids 115-149 
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FIGURE 87 

AGGGCCCGCGGGTGGAGAGAGCGACGCCCGAGGGGAT6GCGGCAGCGTCCCGGAGCGCCTCTG 

GCTGGGCGCTACTGCTGCTGGTGGCACTTTGGCAGCAGCGCGCGGCCGGCTCCGGCGTCTTCC 

AGCTGCAGCTGCAGGAGTTCATCAACGAGCGCGGCGTACTGGCCAGTGGGCGGCCTTGCGAGC 

CCGGCTGCCGGACTTTCTTCCGCGTCTGCCTTAAGCACTTCCAGGCGGTCGTCTCGCCCGGAC 

CCTGCACCTTCGGGACCGTCTCCACGCCGGTATTGGGCACCAACTCCTTCGCTGTCCGGGACG 

ACAGTAGCGGCGGGGGGCGCAACCCTCTCCAACTGCCCTTCAATTTCACCTGGCCGGGTACCT 

TCTCGCTCATCATCGAAGCTTGGCACGCGCCAGGAGACGACCTGCGGCCAGAGGCCTTGCCAC 

CAGATGCACTCATCAGCAAGATCGCCATCCAGGGCTCCCTAGCTGTGGGTCAGAACTGGTTAT 

TGGATGAGCAAACCAGCACCCTCACAAGGCTGCGCTACTCTTACCGGGTCATCTGCAGTGACA 

ACTACTATGGAGACAACTGCTCCCGCCTGTGCAAGAAGCGCAATGACCACTTCGGCCACTATG 

TGTGCCAGCCAGATGGCAACTTGTCCTGCCTGCCCGGTTGGACTGGGGAATATTGCCAACAGC 

CTATCTGTCTTTCGGGCTGTCATGAACAGAATGGCTACTGCAGCAAGCCAGCAGAGTGCCTCT 

GCCGCCCAGGCTGGCAGGGCCGGCTGTGTAACGAATGCATCCCCCACAATGGCTGTCGCCACG 

GCACCTGCAGCACTCCCTGGCAATGTACTTGTGATGAGGGCTGGGGAGGCCTGTTTTGTGACC 

AAGATCTCAACTACTGCACCCACCACTCCCCATGCAAGAATGGGGCAACGTGCTCCAACAGTG 

GGCAGCGAAGCTACACCTGCACCTGTCGCCCAGGCTACACTGGTGTGGACTGTGAGCTGGAGC 

TCAGCGAGTGTGACAGCAACCCCTGTCGCAATGGAGGCAGCTGTAAGGACCAGGAGGATGGCT 

ACCACTGCCTGTGTCCTCCGGGCTACTATGGCCTGCACTGTGAACACAGCACCTTGAGCTGCG 

CCGACTCCCCCTGCTTCAATGGGGGCTCCTGCCGGGAGCGCAACCAGGGGGCCAACTATGCTT 

GTGAATGTCCCCCCAACTTCACCGGCTCCAACTGCGAGAAGAAAGTGGACAGGTGCACCAGCA 

ACCCCTGTGCCAACGGGGGACAGTGCCTGAACCGAGGTCCAAGCCGCATGTGCCGCTGCCGTC 

CTGGATTCACGGGCACCTACTGTGAACTCCACGTCAGCGACTGTGCCCGTAACCCTTGCGCCC 

ACGGTGGCACTTGCCATGACCTGGAGAATGGGCTCATGTGCACCTGCCCTGCCGGCTTCTCTG 

GCCGACGCTGTGAGGTGCGGACATCCATCGATGCCTGTGCCTCGAGTCCCTGCTTCAACAGGG 

CCACCTGCTACACCGACCTCTCCACAGACACCTTTGTGTGCAACTGCCCTTATGGCTTTGTGG 

GCAGCCGCTGCGAGTTCCCCGTGGGCTTGCCGCCCAGCTTCCCCTGGGTGGCCGTCTCGCTGG 

GTGTGGGGCTGGCAGTGCTGCTGGTACTGCTGGGCATGGTGGCAGTGGCTGTGCGGCAGCTGC 

GGCTTCGACGGCCGGACGACGGCAGCAGGGAAGCCATGAACAACTTGTCGGACTTCCAGAAGG 

ACAACCTGATTCCTGCCGCCCAGCTTAAAAACACAAACCAGAAGAAGGAGCTGGAAGTGGACT 

GTGGCCTGGACAAGTCCAACTGTGGCAAACAGCAAAACCACACATTGGACTATAATCTGGCCC 

CAGGGCCCCTGGGGCGGGGGACCATGCCAGGAAAGTTTCCCCACAGTGACAAGAGCTTAGGAG 

AGAAGGCGCCACTGCGGTTACACAGTGAAAAGCCAGAGTGTCGGATATCAGCGATATGCTCCC 

CCAGGGACTCCATGTACCAGTCTGTGTGTTTGATATCAGAGGAGAGGAATGAATGTGTCATTG 

CCACGGAGGTATAAGGCAGGAGCCTACCTGGACATCCCTGCTCAGCCCCGCGGCTGGACCTTC 

CTTCTGCATTGTTTACA 
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FIGURE 88 

MAAASRSASGWALLLLVALWQQRAAGSGVFQLQLQEFINERGVLASGRPCEPGCRTFFRVCLK 
HFQAWSPGPCTFGTVSTPVLGTNSFAVRDDSSGGGRNPLQLPFNFTWPGTFSLIIEAWHAPG 
DDLRPEALPPDALISKIAIQGSLAVGQNWLLDEQTSTLTRLRYSYRVICSDNYYGDNCSRLCK 
KRNDHFGHYVCQPDGNLSCLPGWTGEYCQQPICLSGCHEQNGYCSKPAECLCRPGWQGRLCNE 
CIPHNGCRHGTCSTPWQCTCDEGWGGLFCDQDLNYCTHHSPCKNGATCSNSGQRSYTCTCRPG 
YTGVDCELELSECDSNPCRNGGSCKDQEDGYHCLCPPGYYGLHCEHSTLSCADSPCFNGGSCR 
ERNQGANYACECPPNFTGSNCEKKVDRCTSNPCANGGQCLNRGPSRMCRCRPGFTGTYCELHV 
SDCARNPCAHGGTCHDLENGLMCTCPAGFSGRRCEVRTSIDACASSPCFNRATCYTDLSTDTF 
VCNCPYGFVGSRCEFPVGLPPSFPWVAVSLGVGLAVLLVLLGMVAVAVRQLRLRRPDDGSREA 
MNNLSDFQKDNLIPAAQLKNTNQKKELEVDCGLDKSNCGKQQNHTLDYNLAPGPLGRGTMPGK 
FPHSDKSLGEKAPLRLHSEKPECRISAICSPRDSMYQSVCLISEERNECVIATEV 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 
Transmembrane domain: 
amino acids 530-552 
N-glycosylation sites. 

amino acids 108-112, 183-187, 205-209, 393-397, 570-574, 610-614 
Glycosaminoglycan attachment site. 

amino acids 96-100 

Tyrosine kinase phosphorylation site, 
amino acids 340-347 
N-myristoylation sites. 

amino acids 42-48, 204-210, 258-264, 277-283, 297-303, 383-389, 
415-421, 461-467, 522-528, 535-541, 563-569, 599-605, 625-631 
Amidation site, 
amino acids 471-475 

Aspartic acid and asparagine hydroxylation site. 

amino acids 339-351 

EGF-like domain cysteine pattern signature. 

amino acids 173-185, 206-218, 239-251, 270-282, 310-322, 348-360, 
388-400, 426-438, 464-476, 506-518 
Calcium-binding EGF-like : 

amino acids 224-245, 255-276, 295-316, 333-354, 373-394, 411-432, 
449-470 
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FT CURE 89 

GTCTCCGCGTCACAGGAACTTCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGAC 

TTGACTCCCGCGCGCCCCAACCCTGCTTATCCCTTGACCGTCGAGTGTCAGAGATCCTGCAGC 

CGCCCAGTCCCGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCC 

TCCTTTTCATTCATAACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGCTGTGACCCAAGCC 

GAGCGTGGAAGAAT6GGGTTCCTCGGGACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATT 

CAAGCTTTCCCCAAACCTGGAGGAAGCCAAGACAAATCTCTACATAATAGAGAATTAAGTGCA 

GAAAGACCTTTGAATGAACAGATTGCTGAAGCAGAAGAAGACAAGATTAAAAAAACATATCCT 

CCAGAAAACAAGCCAGGTCAGAGCAACTATTCTTTTGTTGATAACTTGAACCTGCTAAAGGCA 

ATAACAGAAAAGGAAAAAATTGAGAAAGAAAGACAATCTATAAGAAGCTCCCCACTTGATAAT 

AAGTTGAATGTGGAAGATGTTGATTCAACCAAGAATCGAAAACTGATCGATGATTATGACTCT 

ACTAAGAGTGGATTGGATCATAAATTTCAAGATGATCCAGATGGTCTTCATCAACTAGACGGG 

ACTCCTTTAACCGCTGAAGACATTGTCCATAAAATCGCTGCCAGGATTTATGAAGAAAATGAC 

AGAGCCGTGTTTGACAAGATTGTTTCTAAACTACTTAATCTCGGCCTTATCACAGAAAGCCAA 

GCACATACACTGGAAGATGAAGTAGCAGAGGTTTTACAAAAATTAATCTCAAAGGAAGCCAAC 

AATTATGAGGAGGATCCCAATAAGCCCACAAGCTGGACTGAGAATCAGGCTGGAAAAATACCA 

GAGAAAGTGACTCCAATGGCAGCAATTCAAGATGGTCTTGCTAAGGGAGAAAACGATGAAACA 

GTATCTAACACATTAACCTTGACAAATGGCTTGGAAAGGAGAACTAAAACCTACAGTGAAGAC 

AACTTTGAGGAACTCCAATATTTCCCAAATTTCTATGCGCTACTGAAAAGTATTGATTCAGAA 

AAAGAAGCAAAAGAGAAAGAAACACTGATTACTATCATGAAAACACTGATTGACTTTGTGAAG 

ATGATGGTGAAATATGGAACAATATCTCCAGAAGAAGGTGTTTCCTACCTTGAAAACTTGGAT 

GAAATGATTGCTCTTCAGACCAAAAACAAGCTAGAAAAAAATGCTACTGACAATATAAGCAAG 

CTTTTCCCAGCACCATCAGAGAAGAGTCATGAAGAAACAGACAGTACCAAGGAAGAAGCAGCT 

AAGATGGAAAAGGAATATGGAAGCTTGAAGGATTCCACAAAAGATGATAACTCCAACCCAGGA 

GGAAAGACAGATGAACCCAAAGGAAAAACAGAAGCCTATTTGGAAGCCATCAGAAAAAATATT 

GAATGGTTGAAGAAACATGACAAAAAGGGAAATAAAGAAGATTATGACCTTTCAAAGATGAGA 

GACTTCATCAATAAACAAGCTGATGCTTATGTGGAGAAAGGCATCCTTGACAAGGAAGAAGCC 

GAGGCCATCAAGCGCATTTATAGCAGCCTGIAAAAATGGCAAAAGATCCAGGAGTCTTTCAAC 

TGTTTCAGAAAACATAATATAGCTTAAAACACTTCTAATTCTGTGATTAAAATTTTTTGACCC 

AAGGGTTATTAGAAAGTGCTGAATTTACAGTAGTTAACCTTTTACAAGTGGTTAAAACATAGC 

TTTCTTCCCGTAAAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAAAAAAAAAAAAAAAAA 

AAA 
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FIGURE 90 

MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENK 
PGQSNYSFVDNLNLLKAITEKEKIEKERQSIRSSPLDNKLNVEDVDSTKNRKLIDDYDSTKSG 
LDHKFQDDPDGLHQLDGTPLTAEDIVHKIAARIYEENDRAVFDKIVSKLLNLGLITESQAHTL 
EDEVAEVLQKLISKEANNYEEDPNKPTSWTENQAGKIPEKVTPMAAIQDGLAKGENDETVSNT 
LTLTNGLERRTKTYSEDNFEELQYFPNFYALLKSIDSEKEAKEKETLITIMKTLIDFVECMMVK 
YGTISPEEGVSYLENLDEMIALQTKNKLEKNATDNISKLFPAPSEKSHEETDSTKEEAAKMEK 
EYGSLKDSTKDDNSNPGGKTDEPKGKTEAYLEAIRKNIEWLKKHDKKGNKEDYDLSKMRDFIN 
KQADAYVEKGILDKEEAEAIKRIYSSL 

Important features: 
N-glycosylation sites: 

amino acids 68-71, 346-349, 350-353 

Casein kinase XI phosphorylation site: 

amino acids 70-73, 82-85, 97-100, 125-128, 147-150, 188-191, 217- 
220, 265-268, 289-292, 305-308, 320-323, 326-329, 362-365, 368- 
341, 369-372, 382-385, 386-389, 387-390 

N-myristoylation sites: 

amino acids 143-148, 239-244 



WO 01/40466 



PCT/USOO/32678 



91/550 

FIGURE 91 

TGCATCAGTGCCCAGGCAAGCCCAGGAGTTGACATTTCTCTGCCCAGCCATGGGCCTCACCCT 
GCTCTTGCTGCTGCTCCTGGGACTAGAAGGTCAGGGCATAGTTGGCAGCCTCCCTGAGGTGCT 
GCAGGCACCCGTGGGAAGCTCCATTCTGGTGCAGTGCCACTACAGGCTCCAGGATGTCAAAGC 
TCAGAAGGTGTGGTGCCGGTTCTTGCCGGAGGGGTGCCAGCCCCTGGTGTCCTCAGCTGTGGA 
TCGCAGAGCTCCAGCGGGCAGGCGTACGTTTCTCACAGACCTGGGTGGGGGCCTGCTGCAGGT 
GGAAATGGTTACCCTGCAGGAAGAGGATGCTGGCGAGTATGGCTGCATGGTGGATGGGGCCAG 
GGGGCCCCAGATTTTGCACAGAGTCTCTCTGAACATACTGCCCCCAGAGGAAGAAGAAGAGAC 
CCATAAGATTGGCAGTCTGGCTGAGAACGCATTCTCAGACCCTGCAGGCAGTGCCAACCCTTT 
GGAACCCAGCCAGGATGAGAAGAGCATCCCCTTGATCTGGGGTGCTGTGCTCCTGGTAGGTCT 
GCTGGTGGCAGCGGTGGTGCTGTTTGCTGTGATGGCCAAGAGG7VAACAAGAATCCCTCCTCAG 
TGGTCCACCACGTCAGTGACTCTGGACCGGCTGCTGAATTGCCTTTGGATGTACCACACATTA 
GGCTTGACTCACCACCTTCATTTGACAATACCACCTACACCAGCCTACCTCTTGATTCCCCAT 
CAGGAAAACCTTCACTCCCAGCTCCATCCTCATTGCCCCCTCTACCTCCTAAGGTCCTGGTCT 
GCTCCAAGCCTGTGACATATGCCACAGT7\ATCTTCCCGGGAGGGAACAAGGGTGGAGGGACCT 
CGTGTGGGCGAGCCCAGAATCCACCTAACAATCAGACTCCATCCAGCTAAGCTGCTCATCACA 
CTTTAAACTCATGAGGACCATCCCTAGGGGTTCTGTGCATCCATCCAGCCAGCTCATGCCCTA 
GGATCCTTAGGATATCTGAGCAACCAGGGACTTTAAGATCTAATCCAATGTCCTAACTTTACT 
AGGGAAAGTGACGCTCAGACATGACTGAGATGTCTTGGGGAAGACCTCCCTGCACCCAACTCC 
CCCACTGGTTCTTCTACCATTACACACTGGGCTT^AATAAACCCTAATAATGATGTGCAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 92 

MGLTLLLLLLLGLEGQGIVGSLPEVLQAPVGSSILVQCHYRLQDVKAQKVWCRFLPEGCQPLV 
SSAVDRRAPAGRRTFLTDLGGGLLQVEMVTLQEEDAGEYGCMVDGARGPQILHRVSLNILPPE 
EEEETHKIGSLAENAFSDPAGSANPLEPSQDEKSIPLIWGAVLLVGLLVAAWLFAVMAKRKQ 
ESLLSGPPRQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-15 

Transmembrane domain: 

amino acids 161-181 

N-myristoylation sites. 

amino acids 17-23, 172-178 

Amidation site. 

amino acids 73-7 9 
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FIGURE 93 

GGCGGCGTTGCCGGGCTCTCCGGAAGGAGACGTGGCGGCGGTTGGGCCGGTGATACCCGGGCG 

CTTTATAGTCCCGCCGCCTCCTCCTCCACCTCCTCCTCCTCCTCCTCTCCTCCTGGGGCAGAG 

GAGGTTGTGGCGGTGGCTGGAGAAAGCGGCGGCGGAGGaTGGAGGAAGGAGGCGGCGGCGTAC 

GGAGTCTGGTCCCGGGCGGGCCGGTGTTACTGGTCCTCTGCGGCCTCCTGGAGGCGTCCGGCG 

GCGGCCGAGCCCTTCCTCAACTCAGCGATGACATCCCTTTCCGAGTCAACTGGCCCGGCACCG 

AGTTCTCTCTGCCCACAACTGGAGTTTTATATAAAGAAGATAATTATGTCATCATGACAACTG 

CACATAAAGAAAAATATAAATGCATACTTCCCCTTGTGACAAGTGGGGATGAGGAAGAAGAAA 

AGGATTATAAAGGCCCTAATCCAAGAGAGCTTTTGGAGCCACTATTTAAACAAAGCAGTTGTT 

CCTACAGAATTGAGTCTTATTGGACTTACGAAGTATGTCATGGAAAACACATTCGGCAGTACC 

ATGAAGAGAAAGAAACTGGTCAGAAAATAAATATTCACGAGTACTACCTTGGGAATATGTTGG 

CCAAGAACCTTCTATTTGAAAAAGAACGAGAAGCAGAAGAAAAGGAAAAATCAAATGAGATTC 

CCACTAAAAATATCGAAGGTCAGATGACACCATACTATCCTGTGGGAATGGGAAATGGTACAC 

CTTGTAGTTTGAAACAGAACCGGCCCAGATCAAGTACTGTGATGTACATATGTCATCCTGAAT 

CTAAGCATGAAATTCTTTCAGTAGCTGAAGTTACAACTTGTGAATATGAAGTTGTCATTTTGA 

CACCACTCTTGTGCAGTCATCCTAAATATAGGTTCAGAGCATCTCCTGTGAATGACATATTTT 

GTCAATCACTGCCAGGATCTCCATTTAAGCCCCTCACCCTGAGGCAGCTGGAGCAGCAGGAAG 

AAATACTAAGGGTGCCTTTTAGGAGAAATAAAGAGGGTGTCGGTTGGTGGAAATATGAATTCT 

GCTATGGCAAACATGTACATCAATACCATGAGGACAAGGATAGTGGGAAAACCTCTGTGGTTG 

TCGGGACATGGAACCAAGAAGAGCATATTGAATGGGCTAAGAAGAATACTGCTAGAGCTTATC 

ATCTTCAAGACGATGGTACCCAGACAGTCAGGATGGTGTCACATTTTTATGGAAATGGAGATA 

TTTGTGATATAACTGACAAACCAAGACAGGTGACTGTAAAACTAAAGTGCAAAGAATCAGATT 

CACCTCATGCTGTTACTGTATATATGCTAGAGCCTCACTCCTGTCAATATATTCTTGGGGTTG 

AATCTCCAGTGATCTGTAAAATCTTAGATACAGCAGATGAAAATGGACTTCTTTCTCTCCCCA 

ACTAAAGGATATTAAAGTTAGGGGAAAGAAAAGATCATTGAAAGTCATGATAATTTCTGTCCC 

ACTGTGTCTCATTATAGAGTTCTCAGCCATTGGACCTCTTCTAAAGGATGGTATAAAATGACT 

CTCAACCACTTTGTGAATACATATGTGTATATAAGAGGTTATTGATAAACTTCTGAGGCAGAC 

ATTTGTCTCGCTTTTTTTCATTTTTGTTGTGTCTTATAAACTGACTGTTTTTCTTTGCTTGGA 

TACTGTGATTCCAAAATAAATCTCATCCAAGCAAGTTAGAGTCCAGCCTAATCAAATGTCATA 

ATTGTTGTACCTATTGAAAGTTTTTAAATAATAGATTTATTATGTAAATTATAGTATATGTAA 

GTAGCTAATGAAGTAAAGATCATGAAGAAAGAAATTGATAGGTGTAAATGAGAGACCATGTAA 

AATATGTAAATTCTAGTACCTGAAATCCTTTCAACAGATTTTTATATAGCAACTGCTCTCTGC 

AAGTAGTTAAACTAGAAACTGGGCACATGGTAGAGGCTCACATGGGAGTTGTCCTCACCCTTG 

TTAATCTCAAGAAACTCTTATTTATAATAGGTTGCTTCTCTCTCAGAACTTTTATCTATTACT 

TTTTTCTTCTTATGAGTATGTTTACTCTCAGAGTATCTATCTGATGTAGACAGTTGGTGATGC 

TTCTGAGACTCAGAATGGTTTACTCTAACAAAACACTGTGCTGTCTATCCCTTGTACTTGCCT 

ACTGTAATATGGATTTCACTTCTGAACAGTTTACAGCACAATATTTATTTTAAAGTGAATAAA 

ATGTCCACAAGCAAAAA 
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FIGURE 94 

MEEGGGGVRSLVPGGPVLLVLCGLLEASGGGRALPQLSDDIPFRVNWPGTEFSLPTTGVLYKE 
DNYVIMTTAHKEKYKCILPLVTSGDEEEEKDYKGPNPRELLEPLFKQSSCSYRIESYWTYEVC 
HGKH I RQYHEEKETGQKIN IHEYYLGNMLAKNLLFEKEREAEEKEKSNEI PTKN I EGQMT P Y Y 
PVGMGNGTPCSLKQNRPRSSTVMYICHPESKHEILSVAEVTTCEYEWILTPLLCSHPKYRFR 
ASPVNDIFCQSLPGSPFKPLTLRQLEQQEEILRVPFRRNKEGVGWWKYEFCYGKHVHQYHEDK 
DSGKTSVWGTWNQEEHIEWAKKNTARAYHLQDDGTQTVRMVSHFYGNGDICDITDKPRQVTV 
KLKCKESDSPHAVTVYMLEPHSCQYILGVESPVICKILDTADENGLLSLPN 

Important features of the protein: 
Signal peptide: 

amino acids 1-30 

Glycosaminoglycan attachment site. 

amino acids 28-32 

cAMP- and cGMP -dependent protein kinase phosphorylation site . 

amino acids 337-341 

N-myristoylation sites. 

amino acids 6-12, 23-29, 29-35, 49-55, 141-147, 152-158, 192-198, 
196-202 

Gram-positive cocci surface proteins 'anchoring 9 hexapeptide. 

amino acids 54-60 
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FIGURE 95 

TTCCGTTTCTGGGAGGAGTGAGGGGCAACGGGTCGGAGAAAAAGGAAAAAAGAAGGGCTCAGC 
^rTcScGCCGGGCCGTGGACAGAGGGGCACAGTTTCGGCAGGCGGGTGAGGTCGCT 

ills 

SfcAAG^ 



AGGAGTTATCATAATAGGAGCCACAAACTTCCCAGAGGCATTAGATAATGCCTTAATACGTCC 

\GT1 

"TTGj - 

TGTTGATGGAAAAGAAATGGTTACCATGAAQ3AGCTGGAGTTTTCCAAAGAC^ 



TGGTCGTTTTGACATGCAAGTTA^AGTTC^^ 

TACTGTTGGCTTTTCCGGAGCAGAGTTGGAGAATCTTGTGAACCAGGCTGCATTAA^ 



GAAATGGTATCT 



n^T^ArTGAGAT^TAACTCTCTTGATATGG 
GATTGAAAACAAAAAAAAAAAA 
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FIGURE 96 

MFSLSSTVQPQVTVPLSHLINAFHTPKNTSVSLSGVSVSQNQHRDWPEHEAPSSEPSLNLRD 
LGLSELKIGQIDQLVENLLPGFCKGKNISSHWHTSHVSAQSFFENKYGNLDIFSTLRSSCLYR 
HHSRALQSICSDLQYWPVFIQSRGFKTLKSRTRRLQSTSERLAETQNIAPSFVKGFLLRDRGS 
DVESLDKLMKTKNIPEAHQDAFKTGFAEGFLKAQALTQKTNDSLRRTRLILFVLLLFGIYGLL 
KNPFLSVRFRTTTGLDSAVDPVQMKNVTFEHYKGVEEAKQELQEWEFLKNPQKFTILGGKLP 
KGILLVGPPGTGKTLLARAVAGEADVPFYYASGSEFDEMFVGVGASRIRNLFREAKANAPCVI 
FIDELDSVGGKRIESPMHPYSRQTINQLLAEMDGFKPNEGVIIIGATNFPEALDNALIRPGRF 
DMQVT VPRP DVKGRT E I LKW YLN KI KFDQS VD PE 1 1 ARGT VG FSGAELENL VNQAALKAAVDG 
KEMVTMKELEFSKDKILMGPERRSVEIDNKNKTITAYHESGHAI IAYYTKDAMPINKATIMPR 
GPTLGHVSLLPENDRWNETRAQLLAQMDVSMGGRVAEELIFGTDHITTGASSDFDNATKIAKR 
MVTKFGMSEKLGVMTYSDTGKLSPETQSAIEQEIRILLRDSYERAKHILKTHAKEHE^LAEAL 
LT YETL DAKE I Q I VLEGKKLE VR 

Important features of the protein: 
Transmembrane domain: 

amino acids 238-259 

N-glycosylation sites* 

amino acids 28-32, 90-94, 230-234, 278-282, 535-539, 584-588, 
623-627 

N-myristoylation sites. 

amino acids 35-41, 266-272, 286-292, 325-331, 357-363, 599-605 

Amidation site. 

amino acids 387-393, 709-713 

ATP/GTP-binding site motif A (P-loop) • 

amino acids 322-330 

AAA-protein family proteins 

amino acids 315-336, 343-386, 405-451 
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FT GORE 97 

GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGG 

GACCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCAATTCCCCAAA 

ACAAGTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCTGTT 

CCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACG 

ACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCACGGGAG 

GCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGAT^AAGCCTCTAGT 

CTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAG 

ACACTCAATTTGGGAAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGAAATGGATTTTCT 

GAGATACGGGGCAGTGTGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACT 

GAGTCTTTGCAAGACACAAAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTC 

TATCTGGACAGGGTATTTAAAAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGC 

AGCCTCGCCAATTCCTTTCTTACCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATGACA 

TGCCATTGTGGGGAGGAAGCAATGAAGAAATACAGCCAGATTCTGAGTCACTTTGAAAAGCTG 

GAACCTCAGGCAGCAGTTGTGAAGGCTTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAG 

GAGACAGAATAGGAGGAAAGTGATGCTGCTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCT 

TCAATACCTGCAGAGGAGGCATGACCCCAAACCACCATCTCTTTACTGTACTAGTCTTGTGCT 

GGTCACAGTGTATCTTATTTATGCATTACTTGCTTCCTTGCATGATTGTCTTTATGCATCCCC 

AATCTTAATTGAGACCATACTTGTATAAGATTTTTGTAATATCTTTCTGCTATTGGATATATT 

TATTAGTTAATATATTTATTTATTTTTTGCTATTTAATGTATTTATTTTTTTACTTGGACATG 

AAACTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAGAGCAGGTGATGTATTTTTAT 

ACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCTAGGGGGGTTATTCATTTGTAT 

TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGATATTTGAAATTGAACCAATGAC 

TACTTAGGATGGGTTGTGGAATAAGTTTTGATGTGGAATTGCACATCTACCTTACAATTACTG 

ACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAGCCAGGAATCCTACACGG 

CCAGCATGTATTTCTACAAATAAAGTTTTCTTTGCATACCAAAAAAAAAAAAAAAAAAA 
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FIGURE 98 

MKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQEIRNGFSEIRGSVQAKDGNIDIR 
ILRRTESLQDTKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKISSLANSFLTIKKDLRLC 
HAHMTCHCGEEAMKKYSQILSHFEKLEPQAAWK7\LGELDILLQWMEETE 

Signal sequence: 

amino acids 1-^24 

cAMP- and cGMP-dependent protein kinase phosphorylation sites, 
amino acids 107-110, 140-143 

N-myristoylation site. 

amino acids 51-56 

Interleukin 10: 

amino acids 9-176 
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FIGURE 99 

GCGCCGGCTCCGCGCCTCGCGCCCAGTCCGCGGGCCGCGCCGCCGCTCCCGCCGCTCCCGCCG 

CTCCCGCAGCCGCCCCGCCGCCCGCCCGGAGCCCCGCGTCCCTAGGCCTGGCTCCCGCCTGCC 

CGAGACCCGCCCAGCCTGCCCCGCTCAGCCGCCAGAGAAGATGCGGCTGCTCCCGGAATGGTT 

CCTCTTGCTCTTTGGCCCGTGGCTCCTTAGGAAGGCCGTGAGTGCCCAGATACCAGAGTCCGG 

AAGGCCGCAGTACCTGGGGCTGCGCCCCGCCGCGGCCGGAGCGGGTGCCCCCGGCCAGCAGCT 

CCCAGAGCCAAGGTCTTCGGACGGCCTAGGCGTGGGCCGCGCCTGGAGCTGGGCCTGGCCGAC 

CAACCACACGGGGGCGCTGGCCCGGGCAGGGGCAGCCGGGGCGTTGCCCGCGCAGCGCACCAA 

GAGGAAGCCGTCCATCAAGGCGGCGCGCGCCAAAAAGATCTTCGGCTGGGGGGACTTCTACTT 

TCGGGTGCATACCCTCAAGTTTTCGCTGCTGGTGACCGGCAAGATCGTGGACCATGTGAACGG 

TACCTTCAGTGTGTATTTCCGCCACAACTCGTCCAGCCTGGGCAACCTCAGTGTCAGCATCGT 

GCCGCCCTCCAAGCGTGTCGAGTTCGGAGGAGTCTGGCTGCCCGGGCCTGTCCCCCACCCTCT 

GCAGTCTACGCTCGCCCTGGAGGGGGTGCTTCCTGGGCTGGGGCCCCCGCTGGGGATGGCAGC 

AGCAGCGGCGGGGCCGGGGCTTGGGGGCTCCCTCGGGGGCGCACTGGCGGGGCCGCTTGGGGG 

CGCGTTGGGAGTGCCTGGGGCCAAAGAGTCACGCGCTTTCAATTGCCACGTGGAGTATGAGAA 

GACAAACCGCGCGCGCAAGCACCGACCGTGCCTGTACGACCCGTCGCAGGTGTGTTTCACCGA 

GCACACGCAGAGCCAGGCCGCCTGGCTCTGTGCCAAGCCCTTCAAAGTCATCTGTATCTTCGT 

CTCTTTCCTCAGCTTTGACTACAAACTGGTGCAGAAGGTGTGCCCAGACTATAACTTCCAGAG 

TGAGCACCCCTACTTCGGASAGCGCCCCTCCCCAGCCAGTCCTGAGCCTCCCGCCAAATCCCA 

GCCTCACTAGGTGGGACCCCCTTCCCAGTGTTCTGCCGCTCCTGTGGCCATGTCGCCCACTCC 

TTCCACTCTGGGGGCGGAGGGGAATGGCTTCTCGGGACCCTCAGCTAGCGTGGGTGCCCTTTT 

CCTTATGCGGAGTGCCCGCAAGGCTGGGGTAGCCCCCTCCAGTACACCCCAAAGTGAAAGGGA 

TAAGAGTGCAGCCCCAGAATAGGCGGGGCTTGGAGGCGGTCCCAATGTCCCCTGGGTCCACAG 

TGGGTCCCCTTTTCACCCTTGGCGCTAGGCTGCGCACTCCCTTTCCCCGCAGCTTTAATAACT 

CCTGGCCTGGCACCCTCACCCCACCCTGACTTTCCCATCCCCCAGCGCTTGTCCTGCTTCACC 

ATACCCCGCCTAAGACTGTAAAGGCCTAAAAACCTCGGCCTGTCCTCCCACCATTCTGCCTGC 

CATATGCCTGTCCCCTTTTCCTCCAAACCCTATTAGGGTACCGGAAGCAGAACCCCTGGGCTG 

AGGCCCTGGCCCTGCCCCCGGCCCCTGCCCCTGCCCGCCCCCCTCCAGTCCAGGCAGTCGAGC 

TCCACCTGCCCTCTCCTGCTGCTTCCTCTCGGTGATATTTTTTCTACGCCAAAACAGACGGGA 

AAGGGAACAAAATAAAGTGAAATCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

^A/^AAAAAAAAAAAAAAAAAAAAAAAAAAAT^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAA 
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FIGURE 100 

MRLLPEWFLLLFGPWLLRKAVSAQIPESGRPQYLGLRPAAAGAGAPGQQLPEPRSSDGLGVGR 
AWSWAWPTNHTGALARAGAAGALPAQRTKRKPSIKAARAKKIFGWGDFYFRVHTLKFSLLVTG 
KIVDHVNGTFSVYFRHNSSSLGNLSVSIVPPSKRVEFGGVWLPGPVPHPLQSTLALEGVLPGL 
GPPLGMAAAAAGPGLGGSLGGALAGPLGGALGVPGAJCESRAFNCHVEYEKTNRARKHRPCLYD 
PSQVCFTEHTQSQAAWLCAKPFKVICIFVSFLSFDYKLVQKVCPDYNFQSEHPYFG 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 273-288 

N-glycosylation sites. 

amino acids 72-76, 133-137 f 143-147, 149-153 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 93-97 

N-myristoylation sites. 

amino acids 35-41, 58-64, 60-66, 81-87, 84-90, 184-190, 194-200, 
203-209, 205-211, 206-212, 209-215, 217-223, 221-227, 224-230 

Cytochrome b/b6 Qo site signature. 

amino acids 5-11 
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FIGURE 101 

AATGCCCCMSCGCACCCCACAGCTCGCGCTCCTGCAAGTGTTCTTTCTGGTGTTCCCCGATG 

GCGTCCGGCCTCAGCCCTCTTCCTCCCCATCAGGGGCAGTGCCCACGTCTTTGGAGCTGCAGC 

GAGGGACGGATGGCGGAACCCTCCAGTCCCCTTCAGAGGCGACTGCAACTCGCCCGGCCGTGC 

CTGGACTCCCTACAGTGGTCCCTACTCTCGTGACTCCCTCGGCCCCTGGGAATAGGACTGTGG 

ACCTCTTCCCAGTCTTACCGATCTGTGTCTGTGACTTGACTCCTGGAGCCTGCGATATAAATT 

GCTGCTGCGACAGGGACTGCTATCTTCTCCATCCGAGGACAGTTTTCTCCTTCTGCCTTCCAG 

GCAGCGTAAGGTCTTCAAGCTGGGTTTGTGTAGACAACTCTGTTATCTTCAGGAGTAATTCCC 

CGTTTCCTTCAAGAGTTTTCATGGATTCTAATGGAATCAGGCAGTTTTGTGTCCATGTGAACA 

ACTCAAACTTAAACTATTTCCAGAAGCTTCAAAAGGTCAATGCAACCAACTTCCAGGCCCTGG 

CTGCAGAGTTTGGAGGCGAATCATTCACTTCAACATTCCAAACTCAATCACCACCATCTTTTT 

ACAGGGCTGGGGACCCCATTCTTACTTACTTCCCCAAGTGGTCTGTAATAAGCTTGCTGAGAC 

AACCTGCAGGAGTTGGAGCTGGGGGACTCTGTGCTGAAAGCAATCCTGCAGGTTTCCTAGAGA 

GTAAAAGTACAACTTGCACTCGTTTTTTCAAGAACCTGGCTAGTAGCTGTACCTTGGATTCAG 

CCCTCAATGCTGCCTCTTACTATAACTTCACAGTCTTAAAGGTTCCAAGAAGCATGACTGATC 

CACAGAATATGGAGTTCCAGGTTCCTGTAATACTTACCTCACAGGCTAATGCTCCTCTGTTGG 

CTGGAAACACTTGTCAGAATGTAGTTTCTCAGGTCACCTATGAGATAGAGACCAATGGGACTT 

TTGGAATCCAGAAAGTTTCTGTCAGTTTGGGACAAACCAACCTGACTGTTGAGCCAGGCGCTT 

CCTTACAGCAACACTTCATCCTTCGCTTCAGGGCTTTTCAACAGAGCACAGCTGCTTCTCTCA 

CCAGTCCTAGAAGTGGGAATCCTGGCTATATAGTTGGGAAGCCACTCTTGGCTCTGACTGATG 

ATATAAGTTACTCAATGACCCTCTTACAGAGCCAGGGTAATGGAAGTTGCTCTGTTAAAAGAC 

ATGAAGTGCAGTTTGGAGTGAATGCAATATCTGGATGCAAGCTCAGGTTGAAGAAGGCAGACT 

GCAGCCACTTGCAGCAGGAGATTTATCAGACTCTTCATGGAAGGCCCAGACCAGAGTATGTTG 

CCATCTTTGGTAATGCTGACCCAGCCCAGAAAGGAGGGTGGACCAGGATCCTCAACAGGCACT 

GCAGCATTTCAGCTATAAACTGTACTTCCTGCTGTCTCATACCAGTTTCCCTGGAGATCCAGG 

TATTGTGGGCATATGTAGGTCTCCTGTCCAACCCGCAAGCTCATGTATCAGGAGTTCGATTCC 

TATACCAGTGCCAGTCTATACAGGATTCTCAGCAAGTTACAGAAGTATCTTTGACAACTCTTG 

TGAACTTTGTGGACATTACCCAGAAGCCACAGCCTCCAAGGGGCCAACCCAAAATGGACTGGA 

AATGGCCATTCGACTTCTTTCCCTTCAAAGTGGCATTCAGCAGAGGAGTATTCTCTCAAAAAT 

GCTCAGTCTCTCCCATCCTTATCCTGTGCCTCTTACTACTTGGAGTTCTCAACCTAGAGACTA 

TGT^AGAAAAGAAAATAATCAGATTTCAGTTTTCCCTATGAGAAACTCTGAGGCAGCCACTT 

ATCTTGGCTAAATAGAACCTCACCTGCTCATGACCAGAGAGCATTTAGGATAATAGATGACCT 

AACTGAAGGAATCCTTGTATATGAAAGGAGTTATTTTAGAAAAGCAATAAAAATATTTTATTC 

ATCNTAAAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



102/550 

FIGURE 102 

MRTPQLALLQVFFLVFPDGVRPQPSSSPSGAVPTSLELQRGTDGGTLQSPSEATATRPAVPGL 
PT WPTL VT PS APGNRTVDL FPVLP I C VC DLTPGAC DI NCCC DRDC YLLH PRT VFS FCLPGS V 
RSSSWVCVDNSVIFRSNSPFPSRVFMDSNGIRQFCVHVNNSNLNYFQKLQKVNATNFQALAAE 
FGGESFTSTFQTQSPPSFYRAGDPILTYFPKWSVISLLRQPAGVGAGGLCAESNPAGFLE^KS 
TTCTRFFKNLASSCTLDSALNAASYYNFTVLKVPRSMTDPQNMEFQVPVILTSQANAPLLAGN 
TCQNWSQVTYEIETNGTFGIQKVSVSLGQTNLTVEPGASLQQHFILRFRAFQQSTAASLTSP 
RSGNPGYIVGKPLLALTDDISYSMTLLQSQGNGSCSVKRHEVQFGVNAISGCKLRLKKADCSH 
LQQEIYQTLHGRPRPEYVAIFGNADPAQKGGWTRILNRHCSISAINCTSCCLIPVSLEIQVLW 
AYVGLLSNPQAHVSGVRFLYQCQSIQDSQQVTEVSLTTLVNFVDITQKPQPPRGQPKMDWKWP 
FDFFPFKVAFSRGVFSQKCSVSPILILCLLLLGVLNLETM 

Important features of the protein : 
Signal peptide: 

amino acids 1-22 

Transmembrane domains: 

amino acids 484-505, 581-600 

N-glycosylation sites. 

amino acids 78-82, 165-169, 179-185, 279-285, 331-337, 347-351, 
410-414, 487-491 

N-myristoylation sites. 

amino acids 30-36, 41-47, 124-130, 232.-238, 236-242, 409-415 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 420-431 
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CCTAATTCTCAAGGTGATGCTATTTAGGAAGTCATAACTCATGTGAGTGGAGCCATGTGGGAT 

TAAGAAGTGATAGGAGAGCTTGCTGTCTGTCTCTGCTCTCCACTGTGTGAGGATACAACAGGA 

AGACAGCCATCTGGTGAGGAAGAGAGGGCCCTCGCCAGATACCGGACCTGCTGACACCTTGAT 

CTTGGACTTCCCATCTTCCAGGAAGGCCTGACCTCAGTTGTTCCAGGGTAAAGAATTTGGGCA 

GTGCCCACACCCACGCTGTTGGATAACATTTCTTCACCATACCAGTGAGGGTGAATGTGTACA 

CGCCCAGCTTCCTGCCTGTTACTCTCCACAGTATGCGAAGAATATCCCTGACTTCTAGCCCTG 

TGCGCCTTCTTTTGTTTCTGCTGTTGCTACTAATAGCCTTGGAGATCATGGTTGGTGGTCACT 

CTCTTTGCTTCAACTTCACTATAAAATCATTGTCCAGACCTGGACAGCCCTGGTGTGAAGCGC 

AGGTCTTCTTGAATAAAAATCTTTTCCTTCAGTACAACAGTGACAACAACATGGTCAAACCTC 

TGGGCCTCCTGGGGAAGAAGGTATATGCCACCAGCACTTGGGGAGAATTGACCCAAACGCTGG 

GAGAAGTGGGGCGAGACCTCAGGATGCTCCTTTGTGACATCAAACCCCAGATAAAGACCAGTG 

ATCCTTCCACTCTGCAAGTCGAGATGTTTTGTCAACGTGAAGCAGAACGGTGCACTGGTGCAT 

CCTGGCAGTTCGCCACCAATGGAGAGAAATCCCTCCTCTTTGACGCAATGAACATGACCTGGA 

CAGTAATTAATCATGAAGCCAGTAAGATCAAGGAGACATGGAAGAAAGACAGAGGGCTGGAAA 

AGTATTTCAGGAAGCTCTCAAAGGGAGACTGCGATCACTGGCTCAGGGAATTCTTAGGGCACT 

GGGAGGCAATGCCAGAACCGACAGGCAGAAGATCCACCTAGAGGTGATACCACGGCGGCGCAG 

AGTTGTTCACCTGTGGTCCTCGATCGCTGACAGCCTTGGCTCCCACTGCTGTGTGTTCCCTGA 

GTCAAGTGGAGGCGGAGCCTGCAATGAGCGGAGATCGCGCCTCTGCATTCCAGTCTTGGCAAC 

AGAGCAAGACTCCGTCTCAAAAAAAAAAAATTTTTTTTCAGTACATATTTTTTAAAAGATAGG 

GCTGGGCACAGCAGCTCACATCTATAATCCCAACACTTTGGGAGGCCTAGGCAGGAGGATCAC 

TTGAGCCCAGGAATCTGAAGCTGCAGTGAGCCTTTGCTCGTGAGATTGTGGACCTATGATCCT 

ACCACCAGCCCACCTGGTTCTAACACCCCCTCCTCTATGTGTGAGAGGGAGAGAAGAAAAGTG 

AGGGAGAAAAGAGAGATAAGCAAAGAACAGAGAGGAAAAATGGAAAATAAGAGGAAATTGGGG 

GAATTAAACAGAGGGGAGGGCATGGATCCCCGGGAGTTAGAAGAGTAGCAGCTTGTGGATTAC 

TACGCAGTGGAGGAAGAAGAGTTGTTGGAAATTATTTGAGAGGTAGTATAATCATTTGTGAGG 

CAGTTTTCTGCATTCACCATTTCTCACAGACTAAGTTACTCATAAGCAAACGTGCAATTCACA 

TTACACTGAAATTCTTCCCTAATACATCATTTGCATTGGAATAAAGTACGGTTTTCAAACAAC 

CTGATATAGCAGAACTGACTGTATAAATTATGTGAGCACAGTGCAAGTAATTCTTTGTTTGTT 

TGTTTGTTTTTTTGAGACAGAGTCTCACTCTATCTCCCAGGCTGGAGTGTAGTGGTGCGATCC 

CGGCTCACTGCAACCTCGATCTCCCAGGCTCAAGCGATTCCCCTGCCTCAGCCTCCTGAGTAG 

CTGGGATTACAGGCATGAGCCACCACGCCCGGCTAATTTTTGTATTTTTAGTAGAGACGGGGT 

TTCACCCTGTTGGCCAGGCTGGTCTCGAACTACGGACCTCAGGTGATCTGCCCCCCTCAGCCT 

CTCAAAGTGCTGGGATTATAGCATGAGCCACTGAGCCCAGACACAAGTAGTTCTTTCTGATAA 

ACACTTTAACACTGAATGCA 
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FIGURE 104 

MRRISLTSSPVRLLLFLLLLLIALEIMVGGHSLCFNFTIKSLSRPGQPWCEAQVFLNKNLFLQ 
YNSDNNMVKPLGLLGKKVYATSTWGELTQTLGEVGRDLRMLLCDIKPQIKTSDPSTLQVEMFC 
QREAERCTGASWQFATNGEKSLLFDAMNMTWTVINHEASKIKETWKKDRGLEKYFRKLSKGDC 
DHWLREFLGHWEAMPEPTGRRST 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 11-30 (possible type II protein) 

N-glycosylation site. 

amino acids 36-39, 154-157 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 2-5, 182-185, 209-212 

Casein kinase II phosphorylation site. 

amino acids 86-89, 93-96, 142-145, 185-188 

N-myristoylation site. 

amino acids 46-51 



Am i da t ion site. 

amino acids 77-80, 207-210 
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FIGURE 105 

TTTTCCGAGTGACCTTCTTGAT6CTGGCTGTTTCTCTCACCGTTCCCCTGCTTGGAGCCATGA 

TGCTGCTGGAATCTCCTATAGATCCACAGCCTCTCAGCTTCAAAGAACCCCCGCTCTTGCTTG 

GTGTTCTGCATCCAAATACGAAGCTGCGACAGGCAGAAAGGCTGTTTGAAAATCAACTTGTTG 

GACCGGAGTCCATAGCACATATTGGGGATGTGATGTTTACTGGGACAGCAGATGGCCGGGTCG 

TAAAACTTGAAAATGGTGAAATAGAGACCATTGCCCGGTTTGGTTCGGGCCCTTGCAAAACCC 

GAGATGATGAGCCTGTGTGTGGGAGACCCCTGGGTATCCGTGCAGGGCCCAATGGGACTCTCT 

TTGTGGCCGATGCATACAAGGGACTATTTGAAGTAAATCCCTGGAAACGTGAAGTGAAACTGC 

TGCTGTCCTCCGAGACACCCATTGAGGGGAAGAACATGTCCTTTGTGAATGATCTTACAGTCA 

CTCAGGATGGGAGGAAGATTTATTTCACCGATTCTAGCAGCAAATGGCAAAGACGAGACTACC 

TGCTTCTGGTGATGGAGGGCACAGATGACGGGCGCCTGCTGGAGTATGATACTGTGACCAGGG 

AAGTAAAAGTTTTATTGGACCAGCTGCGGTTCCCGAATGGAGTCCAGGTGTCTCCTGCAGAAG 

ACTTTGTCCTGGTGGCAGAAACAACCATGGCCAGGATACGAAGAGTCTACGTTTCTGGCCTGA 

TGAAGGGCGGGGCTGATCTGTTTGTGGAGAACATGCCTGGATTTCCAGACAACATCCGGCCCA 

GCAGCTCTGGGGGGTACTGGGTGGGCATGTCGACCATCCGCCCTAACCCTGGGTTTTCCATGC 

TGGATTTCTTATCTGAGAGACCCTGGATTAAAAGGATGATTTTTAAGCTCTTTAGTCAAGAGA 

CGGTGATGAAGTTTGTGCCGCGGTACAGCCTCGTCCTAGAACTCAGCGACAGCGGTGCCTTCC 

GGAGAAGCCTGCATGATCCCGATGGGCTGGTGGCCACCTACATCAGCGAGGTGCACGAACACG 

ATGGGCACCTGTACCTGGGCTCTTTCAGGTCCCCCTTCCTCTGCAGACTCAGCCTCCAGGCTG 

TTTA6CCCTCCCAGATAGCTGCCCCTGCCACGCAGGCCAGGAGTCTTCACACTCAGGCACCAG 

GCCTGGTCCAGGAGGAGCTGTGGACACAGTCGTGGTTCAAGTGTCCACATGCACCTGTTAGTC 

CCTGAGAGGTGGTGGGAATGGCTGCTTCATTCCTCGAGGATGCCCGGGCCCCACCTGGGCTTG 

TCTTTCTGTTTAGAGGGAAGTGTAACATATCTGCCATGAGGAACATAAATTCATGTAAAGCCA 

TTTTCTCTTAAACAAAACAAAACTTTCTAAGTACAATCATTCTCTAGGATTTGGGAAGCTCCT 

TGCACTTGGAACAGGGCTCAGGTGGGTGGAGCAGTAAGGCACTACCCAGAGAGCTTGCTGCTG 

CGGCCCTGTCCTGCGGCCTCAAAGTTCTTCTTTACTATATATAACGTGCGGTCATACCTTTCT 

TCGTTGTGGTGGGGATGGAAGAGCAGAGGGAGCATGGCCCAGGGGTGTTGAGGCCAGCGGTGA 

GAGCCGTGTTAGCCAAGACATGGAACTGTGTTCTCAAGGGTTATGTGGGGCGTGGGCTCTCCA 

TAGTGTGTATGAAAAGCTTGTTGACTCTAGCGGCTCAGAGAGGACTTTGCTGGGTTTCTTTCT 

GTGAATATCTCCGTGCTGACCATGCTGGAATTGGATGATTCTGCAATTCGGGACCTACTGCAG 

GGGTCCGTTTAGTAACGTCTTGTCTGTGATCTTTGTTCTTGACCTCTAGACCCCAAGATGTGA 

ACAGTGCACGTGTTAATGTCATCTTTGCTCATGTGTTATAAGCCCCAAGTTGCTGTATATTTT 

CACAAGTATGTCTACACACTGG 
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FIGURE 106 

MLAVSLTVPLLGAMMLLESPIDPQPLSFKEPPLLLGVLHPNTKLRQAERLFENQLVGPESIAH 
IGDVMFTGTADGRWKLENGEIETIARFGSGPCKTRDDEPVCGRPLGIRAGPNGTLFVADAYK 
GLFEVNPWKREVKLLLSSETPIEGKNMSFVNDLTVTQDGRKIYFTDSSSKWQRRDYLLLVMEG 
TDDGRLLEYDTVTREVKVLLDQLRFPNGVQLSPAEDFVLVAETTMARIRRVYVSGLMKGGADL 
FVENMPGFPDNIRPSSSGGYWVGMSTIRPNPGFSMLDFLSERPWIKRMIFKLFSQETVMKFVP 
RYSLVLELSDSGAFRRSLHDPDGLVATYISEVHEHDGHLYLGSFRSPFLCRLSLQAV 

Important features of the protein: 
Signal peptide: 

amino acids 1-13 

Transmembrane domain: 

amino acids 1-21 (possible type II) 

N-glycosylation sites. 

amino acids 116-119, 152-155 

Casein kinase II phosphorylation sites. 

amino acids 19-22, 27-30, 98-101, 146-149, 221-224, 286-289, 332- 
335 

N-myristoylation sites. 

amino acids 71-76, 92-97, 189-194, 244-249, 338-343 

Amidation site . 

amino acids 164-167 
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VTGURE 107 

AACGAAGCGTGCGCGCTTTGGTAACCGGCTAGAAATCCCGCACGCGCGCCTGCCTCCTCTCCC 

C^GG^GAGCTGCCCCTCCCACTGCCTTTCC 
CCCAGAGAGGCGGTGGGGTGGGCGACCCTACGC 

cccgcgcccSaggaaaccgc^^^ 

ArACGCGCTGGGCGCGGCCCTTT 

aggccSaaIctctacc^ 

CCCCCACCCACTGGTTCCTTGGGCACCAGAAGTTTATTC^ 

AGGAAATTATTGAAAAATACCCTCGTGCCTTCCCTTTCTGGATTGGGCCCTTTCAGGCATT 

?ctg^c?atg^^ 
aStg^ga^ttctcacctccaot 
ggS?cagcmcgtcgcctact^^ 
agSSggctcattctgtgaa^^ 

aScSgcgtggaggtc^ 

ctttcagcaaggagaccaactgccagacaaacagcac^^^ 

^ga^ctcagcaaaatcatatttcaccgcttgtacagtttgtt 

"aa^Scagcc^agggcS^ 
agagg^gtaccagga^ttctggatattgtcot^ 

Sc^CATCTCCT^ 
r?S^GTCAGGGGCATCCTGGGGG 

?g?cg?acaccacaa?gtg^^^^ 

ACCCCTTGAGGTTCTCTCAGGAGAATTCTGATCAGAGACACCCCTATGCCTACTTACCATTCT 

?agctgga??aaggaact^^^^ 

GACTTTCATATATTTTCTGTTGTTTTTAAAATAGTTTTCAGAATTATGCAAGT^ 
TGTATGCTCACTGTCAAAAATTCCCAACACTAGAAAA 

CACTTCACTTAGCCGACATTCCATGCCCTGACCAATCCTACTGCTTTTCCTAAAAACAGAATA 
ATTTGGTGTGCATTCTTTCAGACTTTTTCCTATACATTTTATATGTAGAAATGTAGCAATGTA 
TTTGTATAGATGTGATCATTCCTATATTGTTATTGATTTTTTTCACTTAATAAAAATTCACCT 

TATTCCTTAAAA 
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FIGURE 108 

MEFSWLETRWARPFYLAFVFCLALGLLQAIKLYLRRQRLLRDLRPFPAPPTHWFLGHQKFIQD 
DNMEKLEEIIEKYPRAFPFWIGPFQAFFCIYDPDYAKTLLSRTDPKSQYLQKFSPPLLGKGLA 
ALDGPKWFQHRRLLTPGFHFNILKAYIEVMAHSVKMMLDKWEKICSTQDTSVEVYEHINSMSL 
DIIMKCAFSKETNCQTNSTHDPYAKAIFELSKIIFHRLYSLLYHSDIIFKLSPQGYRFQKLSR 
VLNQYTDTIIQERKKSLQAGVKQDNTPKRKYQDFLDIVLSAKDESGSSFSDIDVHSEVSTFLL 
AGHDTLAASISWILYCLALNPEHQERCREEVRGILGDGSSITWDQLGEMSYTTMCIKETCRLI 
PAVPSISRDLSKPLTFPDGCTLPAGITWLSIWGLHHNPAVWKNPKVFDPLRFSQENSDQRHP 
YAYLPFSAGSRNCIGQEFAMIELKVTIALILLHFRVTPDPTRPLTFPNHFILKPKNGMYLHLK 
KLSEC 

Important features of the protein: 
Signal peptide: 

amino acids 1-29 

Transmembrane domains: 

amino acids 310-330, 397-413, 459-473 

N-glycosylation site. 

amino acids 206-210 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 265-269, 504-520 

N-myristoylation sites. 

amino acids 25-31, 298-304, 353-359, 450-456, 456-462 

Cytochrome P450 cysteine heme-iron ligand signature. 

amino acids 447-457 



Cytochrome P450 cysteine heme-iron ligand proteins. 

amino acids 444-475 
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FIGURE 109 

GGCGTTCCGGGCCTCAACTTTGGCGTCGTGAGATTCTTGTGAGGCGTCTGCCTGGAAGCCGGC 

AGCAATTTTGCTTCTTTAAAGAGAAAAAGAAGGCTAGGGACTCAGATTCCTGGATTCTGAGAT 

CCAGACCAGCTCCTCCCAGACCTCTCCAGAAGAAGCCATGGGAACCCCTCGTATCCAGCATTT 

GCTGATCCTCCTGGTCCTAGGAGCCTCCCTCCTGACCTCGGGCCTAGAGCTGTATTGTCAAAA 

GGGTCTGTCCATGACTGTGGAAGCAGATCCAGCCAATATGTTTAACTGGACCACAGAGGAAGT 

GGAGACTTGTGACAAAGGGGCACTTTGCCAGGAAACCATACTAATAATTAAAGCAGGGACTGA 

GACAGCCATTTTGGCCACGAAGGGCTGCATCCCGGAAGGGGAGGAGGCCATAACAATTGTCCA 

GCACTCTTCACCTCCCGGCCTGATCGTGACCTCCTACAGTAACTACTGTGAGGATTCCTTCTG 

TAATGACAAAGACAGCCTGTCTCAGTTTTGGGAGTTCAGTGAGACCACAGCTTCCACTGTGTC 

AACAACCCTCCATTGTCCAACCTGTGTGGCTTTGGGGACCTGTTTCAGTGCTCCTTCTCTTCC 

CTGTCCCAATGGTACAACTCGATGCTATCAAGGAAAACTTGAGATCACTGGAGGTGGCATTGA 

GTCGTCTGTGGAGGTCAAAGGCTGTACAGCCATGATTGGCTGCAGGCTGATGTCTGGAATCTT 

AGCAGTAGGACCCATGTTTGTGAGGGAAGCGTGCCCACATCAGCTGCTCACTCAACCTCGAAA 

GACTGAAAATGGGGCCACCTGT CT TCCCATTCCTGTTTGGGGGTTACAGCT ACTGCTGCCATT 

GCTGCTGCCATCATTTATTCACTTTTCCTAAGAAGGCACTTCTGGGCCTGGGTCTGAGGACAT 

CTTTTTTGACTGGGAGCCTTCTTACTGTTGAGGTTCAACAAGCTGAGGAGTAGATGGGAATTT 

GAGGGAGAATACAGAGATACTATGAACGTATTTGACATTTTTAATACAATTTCTGCTATAATT 

TTTGTATGCAGTAGGCGTTACTAATAAACATTTCTGCTGTGA 
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FIGURE 110 

MGTPRIQHLLILLVLGASLLTSGLELYCQKGLSMTVEADPANMFNWTTEEVETCDKGALCQET 
ILIIKAGTETAILATKGCIPEGEEAITIVQHSSPPGLIVTSYSNYCEDSFCNDKDSLSQFWEF 
SETTASTVSTTLHCPTCVALGTCFSAPSLPCPNGTTRCYQGKLEITGGGIESSVEVKGCTAMI 
GCRLMSGILAVGPMFVREACPHQLLTQPRKTENGATCLPIPVWGLQLLLPLLLPSFIHFS 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 184-201 

N-glycosylation sites, 

amino acids 45-49 f 159-163 

N-myristoylation sites. 

amino acids 31-37, 70-76, 99-105, 147-153, 160-166, 174-180, 
175-181 
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yrqi mE 111 

cccaaggggcagagaaattgtctttcttt^ 

CCMOG*C»GGGCCICTGie^^ 

AACCTCACCTGCCGTTGGGTCATTGAAGCAGCTGAG^ 

RGCCCGGGCCAAGACTGCGTGTGGGGCGTKACGTCCAGGAAGAGAA 

GAGCCTGGCTAC<3AGCTGCTA^ 
GCCTGCCAAAA^TCATGACTTG^CT^ 
TTCCCCGTTGGCTCCCACGTCCACTACCGCTGCCTG^ 
TACAGCCGGGAC^CAGGCACACCCAAGTCGAGCGA 



AGCCAGCCCCCACTCTGCAAAGT(»CCCAGACCAC^ 
GCCATCCTGCTGCCICTAGGCTTGGTCATTGTC^ 



CCGCCCAAAAAA 
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FIGURE 112 

MGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEEEILPEPGSETPTVASEALAELLHGALLRRG 
PEMGYLPGSDPDPTLATPPAGQTLAVPSLPRATEPGTGPLTTAVTPNGVRGAGPTAPELLTPP 
PGTTAPPPPSPASPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLCNNNISEGEGYVESPDL 
GSPVSRTLGLLDCTYSIHVYPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAPRLLANSSMLG 
EGQVLRSPTNRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGGTATFH 
CDSGYQLQGEETLICLNGTRPSWNGETPSCMASCGGTIHNATLGRIVSPEPGGAVGPNLTCRW 
VIEAAEGRRLHLHFERVSLDEDNDRLMVRSGGSPLSPVIYDSDMDDVPERGLISDAQSLYVEL 
LSETPANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPEYRPGALATFSCLPGYALEPPGPPN 
AIECVDPTEPHWNDTEPACKAMCGGELSEPAGWLSPDWPQSYSPGQDCVWGVHVQEEKRILL 
QVEILNVREGDMLTLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTLQFQAPPGPPNPGLGQG 
FVLHFKEVPRNDTCPELPPPEWGWRTASHGDLIRGTVLTYQCEPGYELLGSDILTCQWDLSWS 
AAPPACQKIMTCADPGEIANGHRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTCYSRDTGTPK 
WSDRVPKCALKYEPCLNPGVPENGYQTLYKHHYQAGESLRFFCYEGFELIGEVTITCVPGHPS 
QWTSQPPLCKVTQTTDPSRQLEGGNLALAILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 
S Y S P I T VE S D FSN PLY E AG DT RE YE VS I 



Important features of the protein: 
Signal peptide: 

amino acids 1-27 
Transmembrane domain: 
amino acids 842-864 
N-glycosylation sites. 

amino acids 176-180, 222-226, 247-251, 332-336, 355-359 f 373-377, 

473-477, 517-521, 641-645 

Tyrosine kinase phosphorylation site. 

amino acids 61-69 

N-myristoylation sites. 

amino acids 2-8, 84-90, 111-117, 114-120, 190-196, 198-204, 
235-241, 309-315, 333-339, 351-357, 472-478, 484-490, 528-534, 
626-632, 665-671, 775-781, 842-848 
Amidation site, 
amino acids 384-388 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 12-23 

CUB domain proteins profile. 

amino acids 202-218, 376-392, 553-569 
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FTfiPRE 113 

TTGGGTTCGAACCAGCAATGGAGGTCRTTTTGCTTCGCC^llAi^i^« GARCATTAX TATATAGAACCATC 

GTTCCTAGATTATCAAATGGAGCACTCAAAT 

TATTGAAAACCTGAAGGCCARGTTTTGCAGCACTGTGGC^ 

TCGAATGTGGGCAGATGARGGTAGTCGGCTTAGCAGGTTTCGAR 

CACAAGCAGC^CTTTCTTTTGCCATAGCAAC^ 
TGCATACCCTTGGGATGAAAATCATTGTARAGAAAAGAAAAAA 




TGTATTTA( 
TATACATTGTACCTGAAAAAAAA 
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FIGURE 114 

MALERLCSVLKVLLITVLWEGIAVAQKTQDGQNIGIKHIPATQCGIWVRTSNGGHFASPNYP 
DSYPPNKECIYILEAAPRQRIELTFDEHYYIEPSFECRFDHLEVRDGPFGFSPLIDRYCGVKS 
PPLIRSTGRFMWIKFSSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIPDCQFELSGADGIVR 
SSQVEQEEKTKPGQAVDCIWTIKATPKAKIYLRFLDYQMEHSNECKRNFVAVYDGSSSIENLK 
AKFCSTVANDVMLKTGIGVIRMWADEGSRLSRFRMLFTSFVEPPCTSSTFFCHSNMCINNSLV 
CNGVQNCAYPWDENHCKEKKKAGVFEQITKTHGTIIGITSGIVLVLLIISILVQVKQPRKKVM 
ACKTAFNKTGFQEVFDPPHYELFSLRDKEISADLADLSEELDNYQKMRRSSTASRCIHDHHCG 
SQASSVKQSRTNLSSMELPFRNDFAQPQPMKTFNSTFKKSSYTFKQGHECPEQALEDRVMEEI 
PCE I Y VRGRE DS AQAS I S I DF 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 348-369 

N-glycosylation sites. 

amino acids 311-315, 385-389, 453-457 f 475-479 

cAMP- and cGMP-dependent protein kinase phosphorylation sites . 

amino acids 426-430, 479-483 

N-myristoylation sites. 

amino acids 22-28, 32-38, 54-60, 186-192, 279-285, 318-324, 
348-354, 352-358, 441-447 
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FIGURE 115 

===== 

SaGMG^TOgS^ 

aS?SS£aaS^ 

TrnrARrrATTACCTTCTGAACG^ 
TCTGTATCTATAGCCACTGGTTCCTCCAT^ 

gmggSSatgtgtggtccagaaatc^^ 
££ag^aacctaaa^^^ 

ATTGTAAATGTCAAACTTTTGGAAAATAAAGCCTGCGTGCCCTCCC 
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FIGURE 116 

MFLLLALLTELGRLQAHEGSEGIFLHVTVPRKIKSNDSEVSERKMIYIITIDGQPYTLHLGKQ 
SFLPQNFLVYTYNETGSLHSVSPYFMMHCHYQGYAAEFPNSFVTLSICSGLRGFLQFENISYG 
IEPVESSARFEHIIYQMKNNDPNVSILAVNYSHIWQKDQPYKVPLNSQIKNLSKLLPQYLEIY 
IIVEKALMFTQFKLTVILSSLELWSNENQISTSGDADDILQRFLAWKRDYLILRPHDIAYLLV 
YRKHPKYVGATFPGTVCNKSYDAGIAMYPDAIGLEGFSVIIAQLLGLNVGLTYDDITQCFCLR 
ATCIMNHEAVSASGRKIFSNCSMHDYRYFVSKFETKCLQECLSNLQPLHQNQPVCGNGILESNE 
ECDCGNKNECQFKKCCDYNTCKLKGSVKCGSGPCCTSKCELSIAGTPCRKSIDPECDFTEYCN 
GTSSNCVPDTYALNGRLCKLGTAYCYNGQCQTTDNQCAKIFGKGAQGAPFACFKEVNSLHERS 
ENCGFKNSQPLPCERKDVLCGKLACVQPHKNANKSDAQSTVYSYIQDHVCVSIATGSSMRSDG 
TDNAYVADGTMCGPEMYCVNKTCRKVHLMGYNCNATTKCKGKGICNNFGNCQCFPGHRPPDCK 
FQFGSPGGSIDDGNFQKSGDFYTEKGYNTHWNNWFILSFCIFLPFFIVFTTVIFKRNEISKSC 
NRENAEYNRNSSWSESDDVGH 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 
Transmembrane domain: 
amino acids 665-684 
N-glycosylation sites. 

amino acids 36-39, 76-79, 122-125, 149-152, 156-159, 177-180, 
270-273, 335-338, 441-444, 537-540, 587-590, 601-604, 703-706 
Casein kinase II phosphorylation sites. 

amino acids 74-77, 208-211, 221-224, 304-307, 337-340, 346-349, 
376-380, 415-418, 499-502, 639-642, 708-711 
Tyrosine kinase phosphorylation site, 
amino acids 243-24 9 
N-myristoylation sites. 

amino acids 53-58, 79-84, 266-271, 298-303, 372-377, 403-408, 
408-413, 442-447, 462-467, 469-474, 488-493, 567-572, 610-615, 
616-621, 634-639 
Amidation site, 
amino acids 328-331 
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FTfiURE 117 

CCCACGCGTCCGCGGACGCGTGGGGCTCAGTGGGCGTCGCGCGAAGGCTAAGGGAGTGTGGCG 

GGCGGCTCCGGGAGCCAACMSCCTCGGTATGCGCAGCTGGTCATGGGCCCCGCGGGCAGCGG 

GAAGAGCACCTACTGTGCCACCATGGTCCAGCACTGTGAAGCCCTCAACCGGTCTGTCCAAGT 

TGTAAACCTGGATCCAGCAGCAGAACACTTCAACTACTCCGTGATGGCTGACATCCGGGAACT 

GATCGAGGTGGATGATGTAATGGAGGATGATTCTCTGCGATTCGGTCCCAACGGAGGATTGGT 

ATTTTGCATGGAGTACTTTGCCAATAATTTTGACTGGCTGGAGAACTGTCTTGGCCATGTAGA 

GGACGACTATATCCTTTTTGATTGTCCAGGTCAGATTGAGTTGTACACTCACCTGCCTGTGAT 

GAAACATCTGGTCCAGCAGCTCGAGCAGTGGGAGTTCCGAGTCTGTGGAGTTTTTCTTGTTGA 

TTCTCAGTTCATGGTGGAGTCATTCAAGTTTATTTCTGGCATCTTGGCAGCCCTGAGTGCCAT 

GATCTCTCTAGAAATTCCGCAAGTCAACATCATGACAAAAATGGATCTGCTGAGTAAAAAAGC 

AAAAAAGGAAATTGAGAAATTTTTAGATCCAGACATGTATTCTTTATTAGAAGATTCTACAAG 

TGACTTAAGAAGCAAAAAATTCAAGAAACTGACTAAAGCTATATGTGGACTGATTGATGACTA 

CAGCATGGTTCGATTTTTACCTTACGATCAGTCAGATGAAGAAAGCATGAACATTGTATTGCA 

GCATATTGATTTTGCCATTCAATATGGAGAAGACCTAGAATTTAAAGAACCAAAGGAACGTGA 

AGATGAGTCTTCCTCTATGTTTGACGAATATTTTCAAGAATGCCAGGATGAATGAAGAGTTTA 

CTAAAAGTAACCATCTAAAGAGCTTGTGGCCAAACCAGCAGAACATTCTTCTCTTCAAAGGAT 

GCAATAGTAGAAAGCTACTTATTTTAATGAAAAAAAGTAAAACTTCGTTCTTTATCAGCCTCA 

TGCCTGAATCAAATTTTTAATTATTCTGAAACTGCTGCTGTTTAAAGTGGAATCTTTTAGTAT 

TATAACAGCATCACTTTAGATTTTGTAAGTCAAAATTGAAATGAATGCACATAGATTTATATA 

TAAATTAGCACCTGAGCTAAGGTTAAGGCCGGTCTAAACTTATTTTCACTTTTTGTATTATTT 

TTGAGATGCAGGAATTACTGTAACAAAATATGTATGTCCGAAGGGAAAAAGCTGCAAGGATAT 

ATATAAGACCACTGCTTATCTGTATCTTCCCATTTTCCTATATTGAAAATGTATATTATTTAT 

ATAACTTAAAAAGTAAAAATAACTATGTTTTGAGAT 
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FIGURE 118 

MPRYAQLVMGPAGSGKSTYCATMVQHCEALNRSVQWNLDPAAEHFNYSVMADIRELIEVDDV 
MEDDSLRFGPNGGLVFCMEYFANNFDWLENCLGHVEDDYILFDCPGQIELYTHLPVMKHLVQQ 
LEQWEFRVCGVFLVDSQFMVESFKFISGILAALSAMISLEIPQVNIMTKMDLLSKKAKKEIEK 
FLDPDMYSLLEDSTSDLRSKKFKKLTKAICGLIDDYSMVRFLPYDQSDEESMNIVLQHIDFAI 
QYGEDLEFKEPKEREDESSSMFDEYFQECQDE 

Important features of the protein: 
Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 151-170 

N-glycosylation sites. 

amino acids 31-35, 47-51 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 212-216 

Tyrosine kinase phosphorylation site. 

amino acids 189-197 

N-myristoylation sites. 

amino acids 13-19, 76-82, 154-160 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 10-18 
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VTCURE lift 

GGGCGCTGGGAGACACCGGACGCCCGCTTO 

GACCCGCTCGGTCACCGCCGGCTCGGGCGC^ 

AGGCCCACGAGGAGGCCGGCG^GCCACGCGCATC 

GCTGGCCCTCAAG^CTGGGCCCGGTC^^^^ 

TGAGCGCAAGGCCTTCGCGCGCGCCGCTCGCTTCCT^^^ 

CCCATGCCAGGACTTCTACTCGTTCGCCTGCGGCGG^ 

CGACAAGCTCACCTATGGCACCATCGCGGCCATCG^ 

CCTGCTGGCGCGGCCCGGGGGTGGGCCTGGCGGCGCGGC^ 

CCGCTCGTGCCTCGACATGCGCGAGA^ 
CGAGGACTGCGGGGGCTGGGACCTGGGCGGCGCG^^^ 

CCACTTGCGGTGGAAGTGGCTGXTAGACCAGAT^ 

GGTGGTGCTGCTGGCGACAGACTACATGCAGCAGGT 

CCGGGTCCTGCACAACTACCTGGTGTGGCGCGTGGTGGTGGTCC^ 

CCCCGCGGGCATCCTGCAGCCCACCCTGTACGAC^ 
GGGCATCGGCACCATCATTGGACATGAGCTGACCCACGGC 

TGGTCAATAAATCACTGCACTGTTAAAAAAAAA 
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FIGURE 120 

ME P PYSLTAHY DE FQE VKYVSRCGAGGARG ASL P PG FPLGAARS VTGARSGL PRWNRRE VCLL 
SGLVFAAGLCAILAAMLALKYLGPVAAGGGACPEGCPERKAFARAARFLAANLDASIDPCQDF 
YSFACGGWLRRHAIPDDKLTYGTIAAIGEQNEERLRRLLARPGGGPGGAAQRKVRAFFRSCLD 
MREIERLGPRPMLEVIEDCGGWDLGGAEERPGVAARWDLNRLLYKAQGVYSAAALFSLTVSLD 
DRNSSRYVIRIDQDGLTLPERTLYLAQDEDSEKILAAYRVFMERVLSLLGADAVEQKAQEILQ 
VEQQLANITVSEYDDLRRDVSSMYNKVTLGQLQKITPHLRWKWLLDQIFQEDFSEEEEVVLLA 
TDYMQQVSQLIRSTPHRVLHNYLVWRWWLSEHLSPPFREALHELAQEMEGSDKPQELARVC 
LGQANRHFGMALGALFVHEHFSAASKAECVQQLVEDIKYILGQRLEELDWMDAETRAAARAKLQ 
YMMVMVG Y PDFLLKP DAVDKE YEFEVHEKT Y FKNI LNS I P FS I QLS VKKI RQEVDKST WLL P P 
QALNAYYLPNICNQMVFPAGILQPTLYDPDFPQSLNYGGIGTIIGHELTHGYDDWGGQYDRSGN 
LLHWWTEASYSRFLRKAECIVRLYDNFTVYNQRVNGKHTLGENIADMGVLKLAYHAYQKWVRE 
HGPEHPLPRLKYTHDQLFFIAFAQNWCIKRRSQSIYLQVLTDKHAPEHYRVLGSVSQFEEFGR 
AFHCPKDSPMNPAHKCSVW 

Important features of the protein: 
Transmembrane d oma in : 

amino acids 64-88 
N-glycosylation sites. 

amino acids 255-259, 322-326, 656-660 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 722-726 
N-myristoylation site. 

amino acids 24-30, 26-32, 27-33, 40-46, 47-53, 65-71, 148-154, 

169-175, 170-176, 237-243, 450-456, 604-610, 607-613 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 85-96 

Prenyl group binding site. 

amino acids 772-777 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 609-619 

Neutral zinc metallopeptidases, zinc-binding region proteins. 

amino acids 609-619 
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FTftTTRE 121 

CGGACTGCCCGGACCGCGCGAT6GAGTCGACCGGCAGCGTCGGGGAGGCCCCGGGCGGACCCC 

GGGTGCTGGTGGTGGGCGGCGGCATCGCGGGGCTGGGCGCGGCGCAGAGGCTCTGCGGCCACT 

CCGCCTTCCCGCACCTGCGGGTCCTGGAGGCCACGGCCCGCGCCGGGGGCCGCATCCGCTCGG 

AGCGCTGCTTCGGTGGCGTGGTGGAGGTGGGCGCGCACTGGATCCATGGGCCCTCCCGGGGTA 

ACCCCGTCTTCCAGCTGGCTGCTGAGTACGGGCTGCTGGGGGAGAAGGAGCTGTCCCAGGAGA 

ACCAGCTGGTGGAGACCGGGGGTCACGTGGGCCTGCCCTCCGTGAGCTACGCCAGCTCCGGGG 

CCAGCGTGAGCCTCCAGCTGGTGGCGGAGATGGCGACTCTGTTCTACGGCCTGATAGACCAGA 

CCCGGGAGTTCCTGCACGCTGCAGAGACCCCGGTGCCCAGCGTCGGGGAGTACCTCAAGAAGG 

AGATTGGCCAGCACGTGGCCGGCTGGACAGAGGATGAGGAGACCAGGAAGCTGAAGCTGGCCG 

TCCTGAACTCCTTCTTCAACCTGGAATGCTGTGTGAGCGGCACCCACAGCATGGACCTGGTGG 

CCCTGGCACCCTTTGGGGAGTATACCGTGCTGCCGGGGCTGGACTGCACCTTTTCTAAGGGCT 

ATCAAGGACTCACAAACTGCATGATGGCCGCCCTGCCGGAGGACACTGTAGTTTTTGAGAAGC 

CTGTGAAGACCATCCACTGGAACGGGTCCTTCCAGGAGGCAGCCTTTCCCGGGGAGACCTTTC 

CAGTGTCGGTAGAGTGTGAGGATGGAGACCGGTTCCCGGCGCACCATGTCATCGTCACCGTGC 

CCTTAGGTTTTCTTAGGGAACATTTGGACACCTTCTTTGACCCTCCCCTGCCGGCTGAGAAGG 

CAGAAGCAATCAGGAAGATAGGCTTTGGGACCAACAACAAAATCTTCCTGGAGTTTGAGGAGC 

CCTTCTGGGAGCCAGACTGCCAGCTGATCCAGCTGGTGTGGGAGGACACGTCGCCCCTGGAGG 

ATGCTGCCCCTGAGCTACAGGACGCCTGGTTCCGGAAGCTCATTGGCTTTGTGGTCCTGCCTG 

CCTTTGCGTCTGTCCACGTTCTCTGTGGGTTCATTGCCGGACTTGAGTCTGAGTTCATGGAGA 

CTCTGTCGGATGAAGAAGTACTTCTGTGTCTCACCCAAGTGCTCCGGAGAGTGACAGGAAACC 

CACGGCTCCCCGCGCCCAAGAGCGTCCTGCGGTCTCGCTGGCACAGCGCCCCGTACACTAGGG 

GGTCCTACAGCTACGTGGCCGTGGGCAGTACTGGGGGCGACCTGGACCTGCTGGCTCAGCCCC 

TCCCTGCAGACGGCGCCGGCGCCCAGCTCCAGATCCTGTTTGCGGGGGAAGCCACACATCGCA 

CGTTTTACTCCACGACGCACGGGGCTCTGCTGTCGGGATGGAGGGAGGCCGACCGCCTCCTCA 

GTCTGTGGGCCCCGCAGGTGCAGCAGCCCAGGCCGAGGCTCSaSCTGGGCCCAGCCTACTCTG 

TTCCACCCGTGTCGGGGGTAGGCTGGGACCGTCATTTCTTCTGACAGATTTCAGTCTGGCTTG 

AAATTTGGGGATGTTAATGAGGGTCCTCTGGTTTTTGGTAACCAGGGCCACCTTCTCAGTTCT 

TGTGTCTGTTATTGGAGTCTGGCCAGGGTTGACTTGAGCTGAGACACCAGATGCTCACGGAGA 

TGCTGGACACATAAAGCAAGTTACAGCCACAAAAAAAAAAAA 
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FIGURE 122 

MESTGSVGEAPGGPRVLWGGGIAGLGAAQRLCGHSAFPHLRVLEATARAGGRIRSERCFGGV 
VEVGAHWIHGPSRGNPVFQLAAEYGLLGEKELSQENQLVETGGHVGLPSVSYASSGASVSLQL 
VAEMATLFYGLIDQTREFLHAAETPVPSVGEYLKKEIGQHVAGWTEDEETRKLKLAVLNSFFN 
LECCVSGTHSMDLVALAPFGEYTVLPGLDCTFSKGYQGLTNCMM7VALPEDTWFEKPVKTIHW 
NGSFQEAAFPGETFPVSVECEDGDRFPAHHVIVTVPLGFLREHLDTFFDPPLPAEKAEAIRKI 
GFGTNNKIFLEFEEPFWEPDCQLIQLVWEDTSPLEDAAPELQDAWFRKLIGFWLPAFASVHV 
LCGFIAGLESEFMETLSDEEVLLCLTQVLRRVTGNPRLPAPKSVLRSRWHSAPYTRGSYSYVA 
VGSTGGDLDLLAQPLPADGAGAQLQILFAGEATHRTFYSTTHGALLSGWREADRLLSLWAPQV 
QQPRPRL 

Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 364-385 

N-glycosylation site. 

amino acids 253-257 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 408-412 

N-myristoylation sites. 

amino acids 20-26 f 21-27, 25-31, 105-111, 119-125, 164-170, 
216-222, 227-233, 443-449, 484-490 

Aminooxidase Flavin containing amine oxidase: 

amino acids 23-497 
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FIGURE 123 

ccmcSctggggagccgagctcagaggtca^ 



GTACCCCAAGCCTAAGGTTCAGTGGAGAGACCACCAGGGACAGTGCCTGCCTCCAGAGTTTG 



arA^CTGTTTCCAGTC 
aSaISctTG^GAC^ 

Saaa^SSS 

GGAAAATGTTTGGTAM 
TTCTGTAATAAAGGGGAAAACACTTTTCA 
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FIGURE 124 

MVDLSVSPDSLKPVSLTSSLVFLMHLLLLQPGEPSSEVKVLGPEYPILALVGEEVEFPCHLWP 
QLDAQQMEIRWFRSQTFNWHLYQEQQELPGRQMPAFRNRTKLVKDDIAYGSWLQLHSIIPS 
DKGTYGCRFHSDNFSGEALWELEVAGLGSDPHLSLEGFKEGGIQLRLRSSGWYPKPKVQWRDH 
QGQCLPPEFEAIVWDAQDLFSLETSVWRAGALSNVSVSIQNLLLSQKKELVVQIADVFVPGA 
SAWKSAFVATLPLLLVLAAlJUiGVLRKQRRSREKLRKQAEKRQEKLTAELEKLQTELDWRRAE 
GQAEWRAAQKYAVDVTLDPASAHPSLEVSEDGKSVSSRGAPPGPAPGHPQRFSEQTCALSLER 
FSAGRHYWE VHVGRRSRWFLGACLAAVPRAG PARLS PAAGYWVLGLWNGCEYFVLAPHRVALT 
LRVPPRRLGVFLDYEAGELSFFNVSDGSHIFTFHDTFSGALCAYFRPRAHDGGEHPDPLTICP 
LPVRGTGVPEENDSDTWLQPYEPADPALDWW 

Important features of the protein : 
Signal peptide: 

amino acids 1-34 

Transmembrane domain: 

amino acids 247-272 

N-glycosylation sites* 

amino acids 102-106, 139-143, 224-228, 464-468, 516-520 

Tyrosine kinase phosphorylation site . 

amino acids 105-114 

N-myristoylation sites* 

amino acids 129-135, 220-226, 399-405, 423-429, 480-486 



Ami da tio n site. 

amino acids 390-394 
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FIGURE 125 

TATAGTCCCAGCTACTCATGGGGCTGATGCAGGTTGAGGCAGGAGGTTCATGAGCCCAGGAGGTTGGAGCTGTAA 

TGAGCTAGGATTCTGCCTCTGCACTCCTAGCTGGATGACAGAGCAAGACCCTGTCTCAAAAAAGAAAAAAAAAAA 

AAAAAGAATGCATGAACCAGACATGACAGTTCCTGGCCTCAAAGATCTTCCAAAGGAAATGATTTTTTTTTAACC 

ACCAATGCTGCAGGAAAAAGCAACATATTTAAGTTATCCAATAACACCTATCCT^ATAATTGTAAATCATTATCAT 

GACATGGTAGAGTTGTTTATATTTCTTTTCCTTTTAGGTGAAACACCATTCAAAGTCGTAGTCAAATCTCTTTCA 

CCTAAAGAGTTGGTCCGGATACATGTCCCTAAACCTTTGGACAGGAATGATGGAACATTTTTGATGAGATATAGG 

ATGTATGAAACTGTCGATGAAGGCCTGAAGATAGAGGTCCTTTATGGTGATGAACATGTGGCTCAGTCTCCCTAT 

ATTTTGAAAGGACCAGTGTACCATGAGTACTGTGAGTGTCCGGAAGATCCTCAGGCCTGGCAGAAGACTCTTTCT 

TGTCCAACCAAGGAACCACAGATTGCAAAAGATTTTGCTTCCTTTCCCAGCATCAATCTCCAGCAAATGCTAAAA 

GAAGTCCCCAAAAGGTTTGGGGATGAGAGAGGTGCCATTGTTCATTACACGATTCTCAATAACCATGTTTACCGG 

AGATCTTTAGGGAAATACACAGACTTCAAGATGTTCTCTGATGAGATTTTGTTATCATTGACAAGAAAGGTCCTT 

CTCCCAGATTTAGAATTTTATGTTAATCTTGGAGATTGGCCCTTGGAGCATCGAAAAGTCAATGGAACCCCTAGC 

CCCATACCTATCATTTCATGGTGTGGCTCTCTGGATTCAAGAGATGTTGTCCTTCCAACGTATGACATCACCCAC 

TCCATGCTTGAAGCCATGCGGGGTGTTACAAATGATCTCCTCTCTATTCAGGGAAATACAGGGCCTTCCTGGATC 

AATAAAACAGAGAGAGCTTTCTTCAGAGGTAGAGACAGCCGAGAGGAGAGGCTCCAGTTGGTACAGCTGTCCAAA 

GAAAATCCTCAGCTACTAGATGCAGGAATTACAGGATATTTCTTTTTCCAAGAGAAAGAAAAGGAGCTTGGAAAA 

GCCAAGTTGATGGGTTTCTTTGATTTCTTTAAGTACAAGTATCAAGTAAATGTGGATGGGACCGTGGCTGCTTAC 

AGATATCCATATCTCATGCTGGGCGACAGTCTGGTTTTAAAGCAGGACTCGCCATATTATGAACATTTCTACATG 

GCACTAGAACCTTGGAAGCATTATGTTCCAATTAAAAGAAATCTGAGTGATTTATTAGAGAAAGTTAAATGGGCT 

AAGGAAAATGATGAAGAAGCCAAGAAGATTGCAAAAGAAGGACAGTTGATGGCTAGGGACCTACTACAGCCACAC 

AGGCTTTACTGCTACTATTACCAAGTACTGCAGAAATATGCCGAGCGCCAGTCCAGCAAACCCGAAGTACGTGAT 

GGAATGGAACTTGTTCCTCAGCCAGAAGATAGCACAGCCATCTGCCAGTGCCACAGGAAAAAGCCTTCAAGAGAA 

GAACTTTGAGTCAGCCCAGAATCACACTCCTGTGTATCCCGGCTACACTTTAAGGAAAGATTGAATCTAAGCTGT 

GAAGGACAGTATAGAAGACTGCACCAAGTGGACTAGTTCTCCCGGTGGCTTTATATATGTAGATGGATATAGCAG 

TACTGGTTGAGTATCCCTCATCTGAAATGCTTAGGACCAGGAGTGTTTCAGGCTTCAGATTTTTTAAGATTTGGG 

AATATTTGCATGTACATAATGAGGTATCTTGGGGATGAGATCCAAGTCTAAACACAAAATTCATTTATATTTTAT 

ATATACCTTGTTCACATACCCTGAAGGTAATTTTATATAATATTTTTAATAATTTGTGCATGAAACAAAGTTTGT 

ATACATTGAACTGTCAGAAAGCAAAGGTGTCACTATCTTAGCGACCCAAGTGGTGGTGTCAGCACTCAAAAAGTT 

TTGGATTTTGGGGTATTTCAGATTTTAGATTTTTGTATGAGGAATGTTCAACCTGTATTTGAACAAGCATTACCA 

AAT ATCATT GAATATT AATATCTTTTGCGTAAAAACT GCTATTATCAGC ATCATAGTTTCTCTAAAAAGAAAACT 

TGGGGATCATAGCCGATAGAGAGACTTGCTAAAATATAAATCAGCCTCTGCAAAACTGTTTACATATTTATTGGT 

TTACATATTTTATTGGTTTATTTCTATCCCCTGTTCACTTTTTCTCTXCCACTTCCAATTATGAAGAGAAAATAT 

TTGTTCAGGGTTGTCCCCCCGCCCCCCGTCACTGCATAATTTCTCCTCTTACAAGCTGCTTTTGGCTTTCATTAA 

TAACAGCTTCCTTTTAGAAGGTCTGATAAGGATATTTAAGGAAGAAGAGAATGACTCTGTTATTAAAGGTGGCAT 

GGAGACTGTGGAGGGAATATTTTTTAAAGCACTACTCATATCCTTTAAACTAAATTTTGCCAAAGCCCGAGACAA 

CATTAAGGAGAAATTGTACCTTAAGTTAGTAATTCCAAATCTATCTGAGTTGTATACCCATCAAAGACAATACAG 

TTATTAACATAGATGAAGGTATGCTATAGGCATCATTCATTATCTCTATATTGAATAGGTGAAAGATAACTGTAG 

TC^GGTGAAAGGCATTCATCATTTTTAAGCTGAAAAGGGGATCCTTGAAAACACTGAAAACCTCTACAACAATCT 

TCAGGAAGCCTGCTATCTTGGGATTCACTAATAATAGGCCAAGAACAAAGGCAAGCATCCATTCCTCACTCCACC 

ACTTTTCTATTTCAGTGGGTGTCATTGCTACGATGAAGACTTTGGAAATTTCCTTTCTCTTTTAGGACAGGGTCA 

GGATTTAGGACTCATAGCCTGAAAGCTCATTACATACTCCTTGTAACCATCAGTCCAAGGTTCAGTTCACTAAAG 

TGCATGTTCTAAAACAAGAGCTATCCTCATTCCAAATTTTAAAATATGTACTCTGGCCGGTTGCAGTGGCTCACG 

CCTGTAATCCCAGCACTTTGGCAGGCCGAGATGGGCGGATCTTTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCA 

ACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGCATTTGCCTGTAATCCCAGCT 

ACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCTGAGATTACACCACTG 

CACTCCAGCCTGGGTGACAGAGTGAGACTCCATCTCAAAAACTGAAAATAAAAATAAAAATATGTATTCTCCTAA 

CTGAAATATTTACTTAATCTGGAAAACAATGTAACTATTTTTAAAGTGGTTACATCTATTCTTGCTGAAGAACAA 

TAAACAGAATTTTTTGACTAAGCATAACCAAATTTCAGAACAGTCTAATCAATGCCAAGTATCCAAGGCAAACTC 

TAATACCCATCCATTGTGCAAAACCACAAGCACGCAAGTATTAAATAAGAGCAAGCTGTCCTGAGCCCATACCTA 

ATGAATTTGTGTCTTAAATATTGTACATTGTGTTTGAGGCTTGTCAAAACTGGGATTATGGCAAGAAAGGTTGCC 

TAACTCATACCTTTCTGCCTCAAATTCCAGGTGCTAAAGGCTAATGGCATTTTAAACATCTTACATTTTTAAAAA 

TTTATATTGCCTCTGCCAAACAGGCCTAATAGTTAAAAGCAAGTTGAGACAAACCAGGCAGATTCAGTGTGTGGA 

ACAGGAAGGATGTGCTTTAAAAAAAGGTGGAATCCCTCAAAAAATTCTATAGGGAGACAGCAGCCTTAATCTACA 

TAATTCTTCATCTCGCCAATTCAGCCGCAGCCTTTAAAGAGTTAGTGTTAATGGCTTTCTGGTTTGAAAACAAAA 

ATGCATCTATGTGGTTGAAAGTTTGGGAGGAGATTCACCAATATCTGAGGAGAAGATGGAGTGAAGGGAATTCTT 

ACTTTTTGCTTTATACCTTTCTATAATATTTAGATTTTTTTTTACTGTAAGTATGGATCAAATTGCAAAATAAAG 

AAAAATGCCAACCTTAGAAAAC^CAATAAATGCACAAAAGATATAAACAGGAACAGCAAATATTTATATTTTTTC 

CATTTTGCTCTTTTTAAATCTATGTTTAGAACTTTATATCTTGGGACTTATGTATATATATACCTTTTAAATAAA 

ATAAATTTT CT AAAT AAAAAGTTG 
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FIGURE 126 

MVELFIFLFLLGETPFKVWKSLSPKELVRIHVPKPLDRNDGTFLMRYRMYETVDEGLKIEVL 
YGDEHVAQS P Y I LKGPVYHE YCEC PE DPQAWQKTLS C PT KE PQ I AKDFAS FPS I NLQQMLKE V 
PKRFGDERGAIVHYTILNNHVYRRSLGKYTDFKMFSDEILLSLTRKVLLPDLEFYVNLGDWPL 
EHRKVNGTPSPIPIISWCGSLDSRDWLPTYDITHSMLEAMRGVTNDLLSIQGNTGPSWINKT 
ERAFFRGRDSREERLQLVQLSKENPQLLDAGITGYFFFQEKEKELGKAKLMGFFDFFKYKYQV 
NVDGTVAAYRYPYLMLGDSLVLKQDSPYYEHFYMALEPWKHYVPIKRNLSDLLEKVKWAKEND 
EEAKKIAKEGQLMARDLLQPHRLYCYYYQVLQKYAERQSSKPEVRDGMELVPQPEDSTAICQC 
HRKKPSREEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glycosylation sites. 

amino acids 250-254 , 363-367 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 444-448 

N-myristoylation site. 

amino acids 208-214, 319-325, 388-394 

Endoplasmic reticulum targeting sequence. 

amino acids 448-453 

Mitochondrial energy transfer proteins signature. 

amino acids 25-34 
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FIGURE 127 

AGCCGTCGGAGGGAGCCGGAGCGCTTCTCCCGAGTTGGTGATAGATTGGTGGTCATCCAACAT 

GCAGAAATGAATGAGCAGTGAAAAGCAGCAGAGCCGATGGGTCATGAGGATGTAAGTGCGTTT 

GAAGGCTTCCACACCCTCTACTCCAGGAATCATGAATAAACTGGAGGATAAGCAGGACCAGAT 

GATACCATSAAGAGAAGTTTACAGGCCCTCTATTGCCAACTGTTAAGTTTCCTGCTGATCTTG 

GCACTGACCGAAGCGCTGGCATTTGCCATCCAGGAACCATCTCCCAGGGAATCTCTTCAGGTC 

CTCCCTTCAGGCACTCCCCCGGGAACCATGGTGACAGCACCCCACAGCTCTACCAGAC^ 

TCTGTGGTGATGCTGACCCCCAATCCCGATGGACCCCCCTCACAGGCTGCAGCTCCCATGGCA 

ACACTGACACCCCGTGCAGAGGGGCACCCTCCTACGCACACCATCTCCACCATCGCTGCGACA 

ScGCCCCCTATTCTG^^ 

ACATCCTCCAAGCCAGAGGGCCGCCCTCGAGGGCAGGCTGCCCCCACCATCCTGCTGACAAAG 
^CGGGGG^CACCAGCCGCCCCACCA^ 

AGGCCCCCAGGCTCTTCCCGAAAAGGGGCTGGTAATTCATCACGCCCTGTCCCGCCTGCACCT 
GGTGGCCACTCCAGGAGTAAAGAAGGACAGCGAGGACGAAATCCAAGCTCCACACCTCTGGGG 
CAGAAGCGGCCCCTGGGGAAAATCTTTCAGATCTACAAGGGCAACTTCACAGGGTCTGTGGAA 

CCAGAGCCC^ 

CAGACAGTGGCTGCGACCACAGTGCCCAGCAATACCTCATGGGCACCCACCACCACCTCC^ 
GGGCCTGCAAAGGACAAGCCAGGCCTTCGCAGAGCAGCCCAGGGGGGTGGTTCTA^ 
AGCCAAGGAGGGACACCAGATGCCACAGCAGCCTCAGGTGCCCCTGTCAGTCCACAAGCTGCC 
CCAGTGCCTTCTCAGCGCCCCCACCACGGTGACCCACAGGATGGCCCCAGCCATAGTGACTCT 

SggS?acS 

GCCACGGGGCCCACCCCAGCTGCCTTCGATACCAGTGTCTCAGCCCCTTCCCAGGGGATTCCT 
CAGGGAGCATCCACAACCCCACAAGCTCCAACCCATCCCTCCAGGGTCTCAG^ 

Sacagtggtatccacagccacaggcaatttcctcaa^ 
aagcctgggacagcagggaacatctcccatgtggccgagggggacaaaccgcagcacagagcc 

a^c^tctgcctgagcaagatggatatcgcctgggtgatcctggccatcagcgt 

tcctgctctgtcctgctgacggtgtgctgcatgaagaggaagaagaagaccgccaacccggag 

aacaacctgagctactggaacaacaccatcaccatggactacttcaacaggcatgctgtggag 

ctgcccagggagatccagtcccttgaaacctctgaggaccagctctcagagccccgct^ 

gccaatggcgactatagagacactgggatggtccttgttaaccccttctgtc^^ 

tttgtgggaaacgatcaagtatctgagatcisactacagcaggcatcactttgccattccgta 

TTTTTCGTCTCTAAATTATAAATATACAAATATATATATTATAAATATAACCTTGTGTAACCC 
TGACTTAATGAGAAACATTTTCAGCTTTTTTTCCTATGAATTGTCAACATCTTTTTTACAAGT 
GTCGTTTAAAAAAAAAAAAACTTTACAGAATGATCTGTGGCTTTATAAAATAAAGGTATTTCT 

AAGCAAAAAAAAAAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



128/550 

FIGURE 128 

MKRSLQALYCQLLSFLLILALTEALAFAIQEPSPRESLQVLPSGTPPGTMVTAPHSSTRHTSV 
VMLTPNPDGPPSQAAAPMATLTPRAEGHPPTHTISTIAATVTAPYSESSLSTGPAPAAMATTS 
SKPEGRPRGQAAPTILLTKPPGATSRPTTAPPRTTTRRPPRPPGSSRKGAGNSSRPVPPAPGG 
HSRSKEGQRGRNPSSTPLGQKRPLGKIFQIYKGNFTGSVEPEPSTLTPRTPLWGYSSSPQPQT 
VAATTVPSNTSWAPTTTSLGPAKDKPGLRRAAQGGGSTFTSQGGTPDATAASGAPVSPQAAPV 
PSQRPHHGDPQDGPSHSDSWLTVTPGTSRPLSTSSGVFTAATGPTPAAFDTSVSAPSQGIPQG 
ASTTPQAPTHPSRVSESTISGAKEETVATLTMTDRVPSPLSTWSTATGNFLNRLVPAGTWKP 
GTAGNISHVAEGDKPQHRATICLSKMDIAWVILAISVPISSCSVLLTVCCMKRKKKTANPENN 
LSYWNNTITMDYFNRHAVELPREIQSLETSEDQLSEPRSPANGDYRDTGMVLVNPFCQETLFV 
GNDQVSEI 

Important features of the protein: 
Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 469-487 

N-glycosylation sites. 

amino acids 178-182 f 223-227, 261-265, 446-450, 504-508, 509-513 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 495-499 

N-myristoylation sites. 

amino acids 44-50, 48-54, 175-181, 222-228, 279-285, 286-292, 
288-294, 296-302, 351-357, 374-380, 427-433, 442-448 

TonB-dependent receptor proteins signature 1. 

amino acids 1-44 
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FIGURE 129 

GGAGGAGGCCTCTCGCTTCTTTGCAGTGGAGCCTGACACTGGCGTGGTGTGGCTCCGGCAGCC 

ATTCTTCGCCATTGACAGCGCCCGCGGTATCGTCACAGTGATCCGGGAGCT 
rArArAGGCCTACCAGCTCACGGTCAACGCCACAGATCAAGACAAG 

c??gg?caaStggcSS^ 
gSacaISaS 

catagaccaggataaaggacgtccccggggcattggctacaccatcgtttcagggaataccaa 

rAArcCCCTGTACAGCCATGGCTTCATCCTGACTGTGAAGGG 

rA^rrCATCTGACGCTACAGTCACCACGACCTTCAATATCCTGGTTATTGACATCAAT 
TrrrrrCGAGTTCAACAGCTC^AGTACAGCGTGGCCATCACTGAGCTG 

TrArrTGTAC^TTGGTGGGGAACAACTCCCACCACTTCATCATCTCCCCGAC 
CAAGGCGGACATTCGTATTCGGGT^ 

otga?c?cSg?caatgaSgtgtgc^^ 

Sagaacctca^ggggacctctgtgctgacagtcctggtgagtccccgcttcactgcagg 
gcSaSSSSag^ 

CAGcSaG^ 

pmmm^QQarTCT^CAGGAAGGGGCTCCCTTGACCTAGGTTGCAATATGGAAAAGGAGCCAAC 
ATCCAACACCTT^^GAAAG^ 

TrrrrAA^TGG^^^^^CCCGTCTCTACTAAAAATACAAAAATTAGCCGGGTGTGGTGGCAC 
ACGCC^TAGTCCCA^TACTAGGGAGGCTGAGGCAGGAGA^ 

agSgc^^ 

CTC 
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FIGURE 130 

MGCH VAT S CH VAWLL VL I S GC WGQ VN RL P FFTNH F F DT YLL I S E DT PVG S S VTQLLAQ DM DN D 
PLVFGVSGEEASRFFAVEPDTGWWLRQPLDRETKSEFTVEFSVSDHQGVITRKVNIQVGDVN 
DNAPTFHNQPYSVRIPENTPVGTPIFIVNATDPDLGAGGSVLYSFQPPSQFFAIDSARGIVTV 
IRELDYETTQAYQLTVNATDQDKTRPLSTLANLAIIITDVQDMDPIFINLPYSTNIYEHSPPG 
TTVRIITAIDQDKGRPRGIGYTIVSGNTNSIFALDYISGVLTLNGLLDRENPLYSHGFILTVK 
GTELNDDRTPSDATVTTTFNILVIDINDNAPEFNSSEYSVAITELAQVGFALPLFIQWDKDE 
NLGLNSMFEVYLVGNNSHHFIISPTSVQGKADIRIRVAIPLDYETVDRYDFDLFANESVPDHV 
GYAKVKITLINENDNRPIFSQPLYNISLYENVTVGTSVLTVLVSPRFTAGPLSSPGPTWRHP 
EGFCPRDLSNQGRRHPQI PELCLLVY 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 
Transmembrane domain: 
amino acids 355-374 
N-glycosylation sites. 

amino acids 155-159, 206-210, 349-353, 393-397, 434-438, 466-470, 
472-476 

N-myristoylation sites. 

amino acids 2-8, 49-55, 162-168, 270-276, 278-284, 316-322 
Amidation site, 
amino acids 515-519 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 11-22 
Leucine zipper pattern. 

amino acids 298-320 

PTS HPR component serine phosphorylation site signature. 

amino acids 377-393 

Cadherins extracellular repeated domain signature. 

amino acids 120-131, 336-347 
Cadherins extracellular 

amino acids 120-144, 336-360 
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T?TftTTRE 131 

GTGGGCCGCCCCTGCTGCTGCCGTCCATTCTGATGTTTGCGGTGATCGTGGCCTCCAGCGGGC 
TGCTGCT 

GCCGCGAGGGCACAGCCTGGCG 

IgccIggcatgcc^ 

A^ATCCTCGTAAGTGACCGTTACCGCTTCCTCTACTGCTACGTCCCCAAGGTGGCCTGCTCTA 



pcatgatcgagcggggcatcctggccgagatgaagcccctgcccctgcacccgcccg 

5CGGGAAAGCCCCCAAGCCTGGGGGCCTGTCCCTCAGGGCTG 
3GACGCGGACTTGCAAGTGCGGCAGGACGTCCGGAACAGGACCCTGCGGGCGGTGTGCGGAC 



GGCGTCCTGGACAGCGTGGACGTCCGCCTCAAGA 

G 

TGCAGCACTACTTTAAGTTCCTGTTTGT' 



ACTGGAAGCGGGTGATGAAGGTGCTGGCAG 

TGGA— PGCGGGAGCCCTTGGAACGCCTCCTCTCTGCCTACC 

XAGCAACGCTATGGGGCTGAGATAGTGAGGCGGT 



lACCACCGCAGTGACCTGGTGTTCCTGGCCGACCTGCGGCCTGAGGAGATTCGCTACCGCC 



GCAACAAGTTTGGCGAGATCCGAGAGTACC 
ACAGG<*TGGAGCG<^CCAGCCCTGGAGGCGACGATGTCAGA^^^ 
ACCTGGTGGATGAGGACCCTGAGCGCATGAATGAGCATTGGATGCCCGTGTACCACCTGTGCC 

AGCCTTGTGCCGTGCACTATGACTTTGTGGGCTCCTATGAGAGGCTGGAGGCTGATGCAAATC 

AGGTCCTGGAGTGGGTACGCGCACCACCTCACGTCCGATTTCCAGCTCGCCAGGCCTGGTACC 

GGCCAGCCAGCCCCGAAAGCCTGCATTACCACTTGTGCAGTGCCCCCCGGGCCCTGCTGCAGG 

ATGTGCTGCCTAAGTATATCCTGGACTTCTCCCTCTTTGCCTACCCACTGCCTAATGTCACCA 

AGGAGGCGTGTGAGGAGjaCGATGGGTGTGGGGGGAGCAGCIGGTGGGGAGTGGTTTGAACG 

CCAGCTTTCTGTGCTTCTGCCTGTCATTCGGAGAAACTCTGGCTCTGGGGCTTGGGGCTTCTC 

AGGATCCTGGATGGCAGAGACTGCCCTCAGAAGTTCCTTGTCCAGGGTGGGCACCCACAGTGA 

CTCAGAGGACAGGGCTAGGCAGGAGACCTGCTGCTCCTCATTGGGGGGATCTCTTGGGGGGCA 

GACACCAGTTTGCCAATGAAGCAACACATCTGATCTAAAGACIGGCTCCAGACCCCGGGCTGC 

CAGGATTATGCAGTCGACTTGGTCTACCTTAATTTAACCTGTGGCCAAACTCAGAGATGGTAC 

CAGCCAGGGGCAAGCATGACCAGAGCCAGGGACCCTGTGGCTCTGATCCCCCATTTATCCACC 

CCATGTGCCTCAG<^CTAGAGTGAGCAATCATACCTrATAAATGACTTTTGTGCCTTTCTCCT 

CCAGTCTCAAAATTTCCTAGACCTGCCAGTTCTTTACATTTTTCCAAGGAAAGGAAAACGGAA 

GCAGGGTTCTTGCCTGGTAGCTCCAGGACCCAGCTCTGCAGGCACCGAAAGACCCTCTGTGCC 

CAGCCTCTTCCTTGAGTTCTCGGAACCTCCTCCCTAATTCTCCCTTCCTTCCCCACAAGGCCT 

TTGAGGTTGTGACTGTGGCTGGTATATCTGGCTGCCATTTTTCTGATGCATTTATTTAAAATT 

TGTACTTTTTGATAGAACCCTTGTAAGGGCTTTGTTTTCCTAATAGCTGACTTTTTAATAAAG 

CAGTTTTATATAT 
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FIGURE 132 

MLMFAVIVASSGLLLMIERGILAEMKPLPLHPPGREGTAWRGKAPKPGGLSLRAGDADLQVRQ 
DVRNRTLRAVCGQPGMPRDPWDLPVGQRRTLLRHILVSDRYRFLYCYVPKVACSNWKRVMKVL 
AGVLDSVDVRLKMDHRSDLVFLADLRPEEIRYRLQHYFKFLFVREPLERLLSAYRNKFGEIRE 
YQQRYGAEIVRRYRAGAGPSPAGDDVTFPEFLRYLVDEDPERMNEHWMPVYHLCQPCAVHYDF 
VGSYERLEADANQVLEWVRAPPHVRFPARQAWYRPASPESLHYHLCSAPRALLQDVLPKYILD 
FSLFAYPLPNVTKEACQQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

N-glycosylation sites . 

amino acids 67-71, 325-329 

Tyrosine kinase phosphorylation sites. 

amino acids 152-159, 183-183 

N-myristoylation sites. 

amino acids 89-95, 128-134 
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FIGURE 133 

CGGCAGTTCTGGCCCCTGCAGCTGGAGGTACCCTGAGTTCTGAGGGTCGTAGTGCTGTTTCTG 
GTATTCTCATCGCGGTCACCTCTACCGGTGTGGACAAGTAAAGTTTGAATCAGCTTCTCCATG 
GCCTGGGCACCAGTTCCCGGCTGAGCCATTTTCCTTTTGGCTAAAAGTCCCCGCCCAGAGGCC 
AATTCGTCGCGGCGGCGGTGGAGATCGCAGGTCGCTCAGGCTTGCAGATgGGTCAAGGGTTGT 
GGAGAGTGGTCAGAAACCAGCAGCTGCAACAAGAAGGCTACAGTGAGCAAGGCTACCTCACCA 
GAGAGCAGAGCAGGAGAATGGATGCGAGCAACATTTCTAACACCAATCATCGTAAACAAGTCC 
AAGGAGGCATTGACATATATCATCTTTTGAAGGCAAGGAAATCGAAAGAACAGGAAGGATTCA 
TTAATTTGGAAATGTTGCCTCCTGAGCTAAGCTTTACCATCTTGTCCTACCTGAATGCAACTG 
ACCTTTGCTTGGCTTCATGTGTTTGGCAGGACCTTGCGAATGATGAACTTCTCTGGCAAGGGT 
TGTGCAAATCCACTTGGGGTCACTGTTCCATATACAATAAGAACCCACCTTTAGGATTTTCTT 
TTAGAAAATTGTATATGCAGCTGGATGAAGGCAGCCTCACCTTTAATGCCAACCCAGATGAGG 
GAGTGAACTACTTTATGTCCAAGGGTATCCTGGATGATTCGCCAAAGGAAATAGCAAAGTTTA 
TCTTCTGTACAAGAACACTAAATTGGAAAAAACTGAGAATCTATCTTGATGAAAGGAGAGATG 
TCTTGGATGACCTTGTAACATTGCATAATTTTAGAAATCAGTTCTTGCCAAATGCACTGAGAG 
AATTTTTTCGTCATATCCATGCCCCTGAAGAGCGTGGAGAGTATCTTGAAACTCTTATAACAA 
AGTTCTCACATAGATTCTGTGCTTGCAACCCTGATTTAATGCGAGAACTTGGCCTTAGTCCTG 
ATGCTGTCTATGTACTGTGCTACTCTTTGATTCTACTTTCCATTGACCTCACTAGCCCTCATG 
TGAAGAATAAAATGTCAAAAAGGGAATTTATTCGAAATACCCGTCGCGCTGCTCAAAATATTA 
GTGAAGATTTTGTAGGGCATCTTTATGACAATATCTACCTTATTGGCCATGTGGCTGCArAAA 
AAGCACAATTGCTAGGACTTCAGTTTTTACTTCAGACTAAAGCTACCCAAGGACTTAGCAGAT 
ATGGGGGTTACATCAGTGCTGGTCATTGTAGCCTGAGTATACAATCAAGCTTCAGTGTGCAAC 
CTTTTTTTCTTTTGCCATTTTCTATTTTAGTAATTTCCTTGGGGAACTAAATAATTTTGCAGA 
ATTTTTCCTAATTTTGTTTATCACGTTTTGCACAAAGCAGAGCCACTGTCTAACACAGCTGTT 
AACGAATGATAAACTGACATTATACTCTAAAAGATGGTGTATTTGTGCATTAGATTTGCCTGA 
AAAACTTTATCCATTTCCATTCTTTATACAAATACCATGTAATGTGTACATATTTAACTAAAG 
AGATTTATAGTCATAATTATTTTATTGTAAAGATTTTAACTAAAGTTTTTCCTTTTCTCTC 
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FIGURE 134 

MGQGLWRWRNQQLQQEGYSEQGYLTREQSRRMDASNISNTNHRKQVQGGIDIYHLLKARKSK 
EQEGFINLEMLPPELSFTILSYLNATDLCLASCVWQDLANDELLWQGLCKSTWGHCSIYNKNP 
PLGFSFRKLYMQLDEGSLTFNANPDEGVNYFMSKGILDDSPKEIAKFIFCTRTLNWKKLRIYL 
DERRDVLDDLVTLHNFRNQFLPNALREFFRHIHAPEERGEYLETLITKFSHRFCACNPDLMRE 
LGLSPDAVYVLCYSLILLSIDLTSPHVKNKMSKREFIRNTRRAAQNISEDFVGHLYDNIYLIG 
HVAA 

Important features of the protein : 
Transmembrane domain : 

amino acids 253-272 

N-glycosylation sites. 

amino acids 37-41, 87-91, 298-302 



N-myristoylation site. 

amino acids 110-116 



WO 01/40466 



PCT/US00/32678 



135/550 

FTGTTRE 135 

GGCACGAGGGAGCCTCCGTTAGGGGGTGGGAAAGGACTTTGCCATAGGTCGCTGAGGCCACCA 

TCTGCTCTCTTACTGGCCAAGGGCGTAAAAAGATAGTCTTCCCATTAGCTAGAGAGCAAACCC 

CAGAAAGCCTATTGGCTGCGCCGTCCGCGGGCCTTGGTCCGCTTTGAAGGCGGGCTGCGGCTG 

CGAGAGGAGGGCGGGCGGGAGGCTAGCTGTTGTCGTGGTTGCTCGGAGGCACGTGTGCAGTCC 

CGGAAGCGGCGAGGGGAAACTGCTCCGCGCGCGCCGCGGGAGGAGGAACCGCCCGGTCCTTTA 

GGGTCCGGGCCCGGCCGGGCCATGGATTCAATGCCTGAGCCCGCGTCCCGCTGTCTTCTGCTT 

CTTCCCTTGCTGCTGCTGCTGCTGCTGCTGCTGCCGGCCCCGGAGCTGGGCCCGAGCCAGGCC 

GGAGCTGAGGAGAACGACTGGGTTCGCCTGCCCAGCAAATGCGAAGTGTGTAAATATGTTGCT 

GTGGAGCTGAAGTCAGCCTTTGAGGAAACCGGCAAGACCAAGGAGGTGATTGGCACGGGCTAT 

GGCATCCTGGACCAGAAGGCCTCTGGAGTCAAATACACCAAGTCGGACTTGCGGTTAATCGAA 

GTCACTGAGACCATTTGCAAGAGGCTCCTGGATTATAGCCTGCACAAGGAGAGGACCGGCAGC 

AATCGATTTGCCAAGGGCATGTCAGAGACCTTTGAGACATTACACAACCTGGTACACAAAGGG 

GTCAAGGTGGTGATGGACATCCCCTATGAGCTGTGGAACGAGACTTCTGCAGAGGTGGCTGAC 

CTCAAGAAGCAGTGTGATGTGCTGGTGGAAGAGTTTGAGGAGGTGATCGAGGACTGGTACAGG 

AACCACCAGGAGGAAGACCTGACTGAATTCCTCTGCGCCAACCACGTGCTGAAGGGAAAAGAC 

ACCAGTTGCCTGGCAGAGCAGTGGTCCGGCAAGAAGGGAGACACAGCTGCCCTGGGAGGGAAG 

AAGTCCAAGAAGAAGAGCAGCAGGGCCAAGGCAGCAGGCGGCAGGAGTAGCAGCAGCAAACAA 

AGGAAGGAGCTGGGTGGCCTTGAGGGAGACCCCAGCCCCGAGGAGGATGAGGGCATCCAGAAG 

GCATCCCCTCTCACACACAGCCCCCCTGATGAGCTCT^GCCCACCCAGCATCCTCTGTCCTG 

AGACCCCTGATTTTGAAGCTGAGGAGTCAGGGGCATGGCTCTGGCAGGCCGGGATGGCCCCGC 

AGCCTTCAGCCCCTCCTTGCCTTGGCTGTGCCCTCTTCTGCCAAGGAAAGACACAAGCCCCAG 

GAAGAACTCAGAGCCGTCATGGGTAGCCCACGCCGTCCTTTCCCCTCCCCAAGTGTTTCTCTC 

CTGACCCAGGGTTCAGGCAGGCCTTGTGGTTTCAGGACTGCAAGGACTCCAGTGTGAACTCAG 

GAGGGGCAGGTGTCAGAACTGGGCACCAGGACTGGAGCCCCCTCCGGAGACCAAACTCACCAT 

CCCTCAGTCCTCCCCAACAGGGTACTAGGACTGCAGCCCCCTGTAGCTCCTCTCTGCTTACCC 

CTCCTGTGGACACCTTGCACTCTGCCTGGCCCTTCCCAGAGCCCAAAGAGTAAAAATGTTCTG 

GTTCTGATTTCTGAAAAAAAAAAAAAAAAAAATTCCT 
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FIGURE 136 

MDSMPEPASRCLLLLPLLLLLLLLLPAPELGPSQAGAEENDWVRLPSKCEVCKYVAVELKSAF 
EETGKTKEVIGTGYGILDQKASGVKYTKSDLRLIEVTETICKRLLDYSLHKERTGSNRFAKGM 
SETFETLHNLVHKGVKWMDIPYELWNETSAEVADLKKQCDVLVEEFEEVIEDWYRNHQEEDL 
TEFLCANHVLKGKDTSCLAEQWSGKKGDTAALGGKKSKKKSSRAKAAGGRSSSSKQRKELGGL 
EGDPSPEEDEGIQKASPLTHSPPDEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

N-glycosylation site . 

amino acids 153-157 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 227-231, 228-232 

Tyrosine kinase phosphorylation site. 

amino acids 142-150 

N-myristoylation sites. 

amino acids 36-42, 74-80, 86-92, 125-131, 222-228, 237-243, 
250-256, 263-269 

Amidation sites. 

amino acids 212-216., 222-226 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 62-70 
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FT CURE 137 

S^I^S?Sttgatatggggagagtgcttgcccaacgaagcc^ 
SgSggctSSat^ 

aagataccttggaggtgatgaagagctggagcactggctaccccaagaga^ 

ATTCCTATTCCACCAAAACCTCCACATATGAGTACACAGACATTCCCTTCC^TAA 
TTCACATATCCATGCTTGACTACAATGCAAGAGATCGAGCTCTCTATGCCTGGAAC 

SSSrA^CTATCATGTCCTTGTCATGAAAAGCACTAAAW 

^aaagtcatagtogcaaS 

^aaSSga™ 

™S?c?a^ 
SSaJS^^ 
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FIGURE 138 

MSPPLLKLGAVLSTMAMISNWMSQTLPSLVGLNTTRLSTPDTLTQISPKEGWQVYSSAQDPDG 
RCICTWAPEQNLCSRDAKSRQLRQLLEKVQNMSQSIEVLNLRTQRDFQYVLKMETQMKGLKA 
KFRQIEDDRKTLMTKHFQELKEKMDELLPLIPVLEQYKTDAKLITQFKEEIRNLSAVLTGIQE 
EIGAYDYEELHQRVLSLETRLRDCMKKLTCGKLMKITGPVTVKTSGTRFGAWMTDPLASEKNN 
RVWYMDSYTNNKIVREYKSIADFVSGAESRTYNLPFKWAGTNHVVYNGSLYFNKYQSNIIIKY 
SFDMGRVLAQRSLEYAGFHNVYPYTWGGFSDI DLMADEIGLWAVYATNQNAGNIVISQLNQDT 
LEVMKSWSTGYPKRSAGESFMICGTLYVTNSHLTGAKVYYSYSTKTSTYEYTDIPFHNQYFHI 
SMLDYNARDRALYAWNNGHQVLFNVTLFHIIKtEDDT 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glycosylation sites. 

amino acids 33-37, 95-99, 179-183, 299-303, 465-469 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 215-219 

Tyrosine kinase phosphorylation site. 

amino acids 106-114 

N-myristoylation sites. 

amino acids 9-15, 31-37, 235-241, 239-245 
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FIGURE 139 

GAAGCAGTGCAGAGAGGAGAGCGGAGCGGAGCTGCCGCTGAGCAAAGGCCTTCACCATGGCCG 
AGTCCCCCGGCTGCTGCTCCGTCTGGGCCCGCTGCCTCCACTGCCTGTATAGCTGCCACTGGA 
GGAAATGCCCCAGAGAGAGGATGCAAACCAGCAAGTGCGACTGTATCTGGTTTGGCCTGCTCT 
TCCTCACCTTCCTCCTTTCCCTGAGCTGGCTGTACATCGGGCTCGTCCTTCTCAATGACCTGC 
ACAACTTCAATGAATTCCTCTTCCGCCGCTGGGGACACTGGATGGACTGGTCCCTGGCATTCC 
TGCTGGTCATCTCTCTACTGGTCACATATGCATCCTTGCTATTGGTCCTGGCCCTGCTCCTGC 
GGCTTTGTAGACAGCCCCTGCATCTGCACAGCCTCCACAAGGTGCTGCTGCTCCTCATTATGC 
TGCTTGTGGCGGCTGGCCTTGTGGGACTGGACATCCAATGGCAGCAGGAGTGGCATAGCTTGC 
GTGTGTCACTGCAGGCCACAGCCCCATTCCTTCATATTGGAGCAGCCGCTGGAATTGCCCTCC 
TGGCCTGGCCTGTGGCTGATACCTTCTACCGTATCCACCGAAGAGGTCCCAAGATTCTGCTAC 
TGCTCCTATTTTTTGGAGTTGTCCTGGTCATCTACTTGGCCCCCCTATGCATCTCCTCACCCT 
GCATCATGGAACCCAGAGACTTACCACCCAAGCCTGGGCTGGTGGGACACCGAGGGGCCCCCA 
TGCTGGCTCCCGAGAACACCCTGATGTCCTTGCGGAAGACAGCTGAATGCGGAGCTACTGTGT 
TTGAGACTGATGTGATGGTCAGCTCCGATGGGGTCCCCTTCCTCATGCATGATGAGCACCTCA 
GCAGGACCACGAATGTAGCCTCTGTATTCCCAACCCGAATCACAGCCCACAGCAGTGACTTCT 
CCTGGACTGAACTGAAGAGACTCAATGCTGGATCCTGGTTCCTAGAGAGGCGACCCTTCTGGG 
GGGCCAAACCGCTGGCAGGCCCTGATCAGAAAGAGGCTGAGAGTCAGACGGTACCAGCATTAG 
AAGAGCTATTGGAGGAAGCTGCAGCCCTCAACCTTTCCATCATGTTCGACTTGCGCCGACCCC 
CACAGAACCACACATACTATGACACTTTTGTGATCCAGACATTGGAGACTGTGCTGAATGCAA 
GGGTGCCCCAAGCCATGGTCTTTTGGCTACCAGATGAAGATCGGGCTAATGTCCAACGACGGG 
CACCTGGAATGCGCCAGATATATGGACGTCAGGGAGGCAACAGAACGGAGAGGCCCCAGTTTC 
TTAACCTCCCCTATCAAGATCTGCCACTATTGGATATCAAGGCATTGCATAAGGATAATGTCT 
CGGTGAACCTATTTGTAGTGAACAAGCCCTGGCTCTTCTCTCTGCTTTGGTGTGCAGGGGTGG 
ATTCGGTCACCACCAACGACTGCCAGCTGCTGCAGCAGATGCGTTACCCTATCTGGCTTATTA 
CCCCTCAAACCTACCTAATCATATGGGTCATTACCAATTGTGTTTCCACCATGCTGCTTTTGT 
GGACCTTCCTCCTCCAAAGGAGATTTGTTAAGAAGAGAGGGAAAACTGGCTTAGAAACAGCAG 
TGCTGCTGACAAGGATCAACAATTTCATGATGGAG2S&ATGCCCTGCCCTGCTTCCCCACCCA 
AGCCAGTCTACATTGCCCAAACAGCAAGGGTTGGAGAGTGGCTTAAGTGGAATGCTTCAGGGG 
TGGTGGGTTGCAAGTGGGGGGAGCTTTGCCAACAGGAGGTTTTGAACCATGAGGGCCCTCTGC 
CCAGGTGATGGGCATTCCCTAAGCTGCTATGGAATCTGCTCCCTTTGGGGTTTTGACCTGAGA 
TGTTTGGGAAGAGAGTGAGTAATGAGAAGTTTCTCCTCAAATGAAACTAGAACAGAGGAAGTA 
AAAGGGAGATTGCTCGGA 
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FIGURE 140 

MAESPGCCSVWARCLHCLYSCHWRKCPRERMQTSKCDCIWFGLLFLTFLLSLSWLYIGLVLLN 
DLHNFNEFLFRRWGHWMDWSLAFLLVISLLVTYASLLLVLALLLRLCRQPLHLHSLHKVLLLL 
IMLLVAAGLVGLDIQWQQEWHSLRVSLQATAPFLHIGATVAGIALLAWPVADTFYRIHRRGPKI 
LLLLLFFGWLVIYLAPLCISSPCIMEPRDLPPKPGLVGHRGAPMLAPENTLMSLRKTAECGA 
TVFETDVMVSSDGVPFLMHDEHLSRTTNVASVFPTRITAHSSDFSWTELKRLNAGSWFLERRP 
FWGAKPLAGPDQKEAESQTVPALEELLEEA7U\LNLSIMFDLRRPPQNHTYYDTFVIQTLETVL 
NARVPQAMVFWLPDEDRANVQRRAPGMRQIYGRQGGNRTERPQFLNLPYQDLPLLDIKALHKD 
NVSVNLFVVNKPWLFSLLWCAGVDSVTTNIXQLLQQMRYPIWLITPQTYLIIWVITNCVSTML 
LLWTFLLQRRFVKKRGKTGLETAVLLTRINNFMME 

Important features of the protein: 
Transmembrane domains: 

amino acids 38-60, 83-107, 122-138, 156-173, 189-210, 484-506 
N-glycosylation sites. 

amino acids 349-353, 362-366, 415-419, 442-446 

N-myristoylation sites. 

amino acids 163-169, 413-419, 523-529 

Leucine zipper pattern* 

amino acids 93-115, 109-131 

Glutamine ami do transferases class-II active site. 

amino acids 1-13 
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FIGURE 141 

GCCGCCGGCCCGGGCTGGAGCCGAGCGCAGCAGCCACCGCCGCCGCCGCGCCAGAAGTTTGGGTTGAACCGGAGC 
TGCCGGGAGG7^AACTTTTTTCTTTTTTCCCCCTCCCTCCCGGGAGGAGGAGGAGGAGGAGGAGGGGAAGCTGCCG 
CCGGCGCCAAGGCTCGTGGGCTCGGGGTCGGCGCGGCCCGCAGAAGGGGCGGGGGCCTCGCCCCGCGAGGGGAGG 
CGCGCCCCGGGGGCCCCGAGAGGGGCGGTGAGGACCGCGGGCTGCTGGTGCGGCGGCGGCGGCGCGTGTGCCCCG 
CGCAGGGGAGGGCGCCCGCCCCGCTCCCGGCCCGGCTGCGAGGAGGAGGCGGCGGCGGCGCAGGAGGATGTACTT 
GGTGGCGGGGGACAGGGGGTTGGCCGGCTGCGGGCACCTCCTGGTCTCGCTGCTGGGGCTGCTGCTGCTGCTGGC 
GCGCTCCGGCACCCGGGCGCTGGTCTGCCTGCCCTGTGACGAGTCCAAGTGCGAGGAGCCCAGGAACTGCCCGGG 
GAGCATCGTGCAGGGCGTCTGCGGCTGCTGCTACACGTGCGCCAGCCAGAGGAACGAGAGCTGCGGCGGCACCTT 
CGGGATTTACGGAACCTGCGACCGGGGGCTGCGTTGTGTCATCCGCCCCCCGCTCAATGGCGACTCCCTCACCGA 
GTACGAAGCGGGCGTTTGCGAAGATGAGAACTGGACTGATGACCAACTGCTTGGTTTTAAACCATGCAATGAAAA 
CCTTATTGCTGGCTGCAATATAATCAATGGGAAATGTGAATGTAACACCATTCGAACCTGCAGCAATCCCTTTGA 
GTTTCCAAGTCAGGATATGTGCCTTTCAGCTTTAAAGAGAATTGAAGAAGAGAAGCCAGATTGCTCCAAGGCCCG 
CTGTGAAGTCCAGTTCTCTCCACGTTGTCCTGAAGATTCTGTTCTGATCGAGGGTTATGCTCCTCCTGGGGAGTG 
CTGTCCCTTACCCAGCCGCTGCGTGTGCAACCCCGCAGGCTGTCTGCGCAAAGTCTGCCAGCCGGGAAACCTGAA 
CATACTAGTGTCAAAAGCCTCAGGGAAGCCGGGAGAGTGCTGTGACCTCTATGAGTGCAAACCAGTTTTCGGCGT 
GGACTGCAGGACTGTGGAATGCCCTCCTGTTCAGCAGACCGCGTGTCCCCCGGACAGCTATGAAACTCAAGTCAG 
ACTAACTGCAGATGGTTGCTGTACTTTGCCAACAAGATGCGAGTGTCTCTCTGGCTTATGTGGTTTCCCCGTGTG 
TGAGGTGGGATCCACTCCCCGCATAGTCTCTCGTGGCGATGGGACACCTGGAAAGTGCTGTGATGTCTTTGAATG 
TGTTAATGATACAAAGCCAGCCTGCGTATTTAACAATGTGGAATATTATGATGGAGACATGTTTCGAATGGACAA 
CTGTCGGTTCTGTCGATGCCAAGGGGGCGTTGCCATCTGCTTCACTGCCCAGTGTGGTGAGATAAACTGCGAGAG 
GTACTACGTGCCCGAAGGAGAGTGCTGCCCAGTGTGTGAAGATCCAGTGTATCCTTTTAATAATCCCGCTGGCTG 
CTATGCCAATGGCCTGATCCTTGCCCACGGAGACCGGTGGCGGGAAGACGACTGCACATTCTGCCAGTGCGTCAA 
CGGTGAACGCCACTGCGTTGCGACCGTCTGCGGACAGACCTGCACAAACCCTGTGAAAGTGCCTGGGGAGTGTTG 
CCCTGTGTGCGAAGAACCAACCATCATCACAGTTGATCCACCTGCATGTGGGGAGTTATCAAACTGCACTCTGAC 
AGGGAAGGACTGCATTAATGGTTTCAAACGCGATCACAATGGTTGTCGGACCTGTCAGTGCATAAACACCGAGGA 
ACTATGTTCAGAAGGTAAACAAGGCTGCACCTTGAACTGTCCCTTCGGTTTCCTTACTGATGCCCAAAACTGTGA 
GATCTGTGAGTGCCGCCCAAGGCCCAAGAAGTGCAGACCCATAATCTGTGACAAGTATTGTCCACTTGGATTGCT 
GAAGAATAAGCACGGCTGTGACATCTGTCGCTGTAAGAAATGTCCAGAGCTCTCATGCAGTAAGATCTGCCCCTT 
GGGTTTCCAGCAGGACAGTCACGGCTGTCTTATCTGCAAGTGCAGAGAGGCCTCTGCTTCAGCTGGGCCACCCAT 
CCTGTCGGGCACTTGTCTCACCGTGGATGGTCATCATCATAAAAATGAGGAGAGCTGGCACGATGGGTGCCGGGA 
ATGCTACTGTCTCAATGGACGGGAAATGTGTGCCCTGATCACCTGCCCGGTGCCTGCCTGTGGCAACCCCACCAT 
TCACCCTGGACAGTGCTGCCCATCATGTGCAGATGACTTTGTGGTGCAGAAGCCAGAGCTCAGTACTCCCTCCAT 
TTGCCACGCCCCTGGAGGAGAATACTTTGTGGAAGGAGAAACGTGGAACATTGACTCCTGTACTCAGTGCACCTG 
CCACAGCGGACGGGTGCTGTGTGAGACAGAGGTGTGCCCACCGCTGCTCTGCCAGAACCCCTCACGCACCCAGGA 
TTCCTGCTGCCCACAGTGTACAGATCAACCTTTTCGGCCTTCCTTGTCCCGCAATAACAGCGTACCTAATTACTG 
CAAAAATGATGAAGGGGATATATTCCTGGCAGCTGAGTCCTGGAAGCCTGACGTTTGTACCAGCTGCATCTGCAT 
TGATAGCGTAATTAGCTGTTTCTCTGAGTCCTGCCCTTCTGTATCCTGTGAAAGACCTGTCTTGAGAAAAGGCCA 
GTGTTGTCCCTACTGCATAGAAGAC^CAATTCCAAAGAAGGTGGTGTGCCACTTCAGTGGGAAGGCCTATGCCGA 
CGAGGAGCGGTGGGACCTTGACAGCTGCACCCACTGCTACTGCCTGCAGGGCCAGACCCTCTGCTCGACCGTCAG 
CTGCCCCCCTCTGCCCTGTGTTGAGCCCATCAACGTGGAAGGAAGTTGCTGCCCAATGTGTCCAGAAATGTATGT 
CCCAGAACCAACCAATATACCCATTGAGAAGACAAACCATCGAGGAGAGGTTGACCTGGAGGTTCCCCTGTGGCC 
CACGCCTAGTGAAAATGATATCGTCCATCTCCCTAGAGATATGGGTCACCTCCAGGTAGATTACAGAGATAACAG 
GCTGCACCCAAGTGAAGATTCTTCACTGGACTCCATTGCCTCAGTTGTGGTTCCCATAATTATATGCCTCTCTAT 
TATAATAGCATTCCTATTCATCAATCAGAAGAAACAGTGGATACCACTGCTTTGCTGGTATCGAACACCAACTAA 
GCCTTCTTCCTTAAATAATCAGCTAGTATCTGTGGACTGCAAGAAAGGAACCAGAGTCCAGGTGGACAGTTCCCA 
GAGAATGCTAAGAATTGCAGAACCAGATGCAAGATTCAGTGGCTTCTACAGCATGCAAAAACAGAACCATCTACA 
GGCAGACAATTTCTACCAAACAGTGT^AGAAAGGCAACTAGGATGAGGTTTCAAAAGACGGAAGACGACTAAAT 
CTGCTCTAAAAAGTAAACTAGAATTTGTGCACTTGCTTAGTGGATTGTATTGGATTGTGACTTGATGTACAGCGC 
TAAGACCTTACTGGGATGGGCTCTGTCTACAGCAATGTGCAGAACAAGCATTCCCACTTTTCCTCAAAAAA 
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FIGURE 142 

MYLVAG DRGLAGCG HLL VSLLGLLLLLARS GT RALVC L PC DE S KCE E P RNC PG S I VQG VCGCC 
YTCASQRNESCGGTFGIYGTCDRGLRCVIRPPLNGDSLTEYEAGVCEDENWTDDQLLGFKPCN 
ENLIAGCNIINGKCECNTIRTCSNPFEFPSQDMCLSALKRIEEEKPDCSKARCEVQFSPRCPE 
DSVLIEGYAPPGECCPLPSRCVCNPAGCLRKVCQPGNLNILVSKASGKPGECCDLYECKPVFG 
VDCRTVECPPVQQTACPPDSYETQVRLTADGCCTLPTRCECLSGLCGFPVCEVGSTPRIVSRG 
DGTPGKCCDVFECVNDTKPACVFNNVEYYDGDMFRMDNCRFCRCQGGVAICFTAQCGEINCER 
YYVPEGECCPVCEDPVYPFNNPAGCYANGLILAHGDRWREDDCTFCQCVNGERHCVATVCGQT 
CTNPVKVPGECCPVCEEPTIITVDPPACGELSNCTLTGKDCINGFKRDHNGCRTCQCINTEEL 
CSERKQGCTLNCPFGFLTDAQNCEICECRPRPKKCRPIICDKYCPLGLLKNKHGCDICRCKKC 
PELSCSKICPLGFQQDSHGCLICKCREASASAGPPILSGTCLTVDGHHHKNEESWHDGCRECY 
CLNGREMCALITCPVPACGNPTIHPGQCCPSCADDFWQKPELSTPSICHAPGGEYFVEGETW 
NIDSCTQCTCHSGRVLCETEVCPPLLCQNPSRTQDSCCPQCTDQPFRPSLSRNNSVPNYCKND 
EGDIFLAAESWKPDVCTSCICIDSVISCFSESCPSVSCERPVLRKGQCCPYCIEDTIPKKWC 
HFSGKAYADEERWDLDSCTHCYCLQGQTLCSTVSCPPLPCVEPINVEGSCCPMCPEMYVPEPT 
NIPIEKTNHRGEVDLEVPLWPTPSENDIVHLPRDMGHLQVDYRDNRLHPSEDSSLDSIASVW 
PIIICLSI I IAFLFINQKKQWI PLLCWYRTPTKPSSLNNQLVSVDCKKGTRVQVDSSQRMLRI 
AE P DARFS G FY SMQ KQNHLQADN FYQT V 

Important features of the protein: 
Signal peptide: 
amino acids 1-34 
Transmembrane domain: 
amino acids 940-962 
N-glycosylation sites. 

amino acids 71-75, 113-117, 330-334, 474-478, 746-750 
cAMP- and cGMP-dependent protein kinase phosphorylation site, 
amino acids 992-996 
N-myristoylation site. 

amino acids 9-15, 58-64, 61-67, 75-81, 79-85, 362-368, 402-408, 407-413, 
439-445, 492-498, 511-517, 551-557, 558-564, 586-592, 606-612, 625-631, 
845-851 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 52-63, 844-855 
Cell attachment sequence. 

amino acids 314-317 
Leucine zipper pattern. 

amino acids 3-25 

Eukaryotic thiol (cysteine) proteases cysteine active site. 

amino acids 57-69 

VWFC domain proteins. 

amino acids 448-456, 382-390 

C- terminal cystine knot proteins 

amino acids 60-86 
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FIGURE 143 

GACGTCTGGCCGGCTCCCGGCGAAGGGCAGCGGAGGAGCGGCCCAGAGCGCGCAGCTAGGGCA 
CTGGCGAAACCCCGGGACAGTCCCTCTCCGTGCGGGGGCGGCGCAGAGCAGTCCCATCCCCGG 
GGTCCCGGGCGCGGCTGACTGCCGGCTGGTTCCCTGCGCGCAGTAGCTCCCCGAGCCGGGCTG 
CACCGGAGGCGGCGAGSTSGTCGCGCGCGTCGGCCTCCTGCTGCGCGCCCTGCAGCTGCTACT 
GTGGGGCCACCTGGACGCCCAGCCCGCGGAGCGCGGAGGCCAGGAGCTGCGCAAGGAGGCGGA 
GGCATTCCTAGAGAAGTACGGATACCTCAATGAACAGGTCCCCAAAGCTCCCACCTCCACTCG 
ATTCAGCGATGCCATCAGAGCGTTTCAGTGGGTGTCCCAGCTACCTGTCAGCGGCGTGTTGGA 
CCGCGCCACCCTGCGCCAGATGACTCGTCCCCGCTGCGGGGTTACAGATACCAACAGTTATGC 
GGCCTGGGCTGAGAGGATCAGTGACTTGTTTGCTAGACACCGGACCAAAATGAGGCGTAAGAA 
ACGCTTTGCAAAGCAAGGTAACAAATGGTACAAGCAGCACCTCTCCTACCGCCTGGTGAACTG 
GCCTGAGCATCTGCCGGAGCCGGCAGTTCGGGGCGCCGTGCGCGCCGCCTTCCAGTTGTGGAG 
CAACGTCTCAGCGCTGGAGTTCTGGGAGGCCCCAGCCACAGGCCCCGCTGACATCCGGCTCAC 
CTTCTTCCAAGGGGACCACAACGATGGGCTGGGCAATGCCTTTGATGGCCCAGGGGGCGCCCT 
GGCGCACGCCTTCCTGCCCCGCCGCGGCGAAGCGCACTTCGACCAAGATGAGCGCTGGTCCCT 
GAGCCGCCGCCGCGGGCGCAACCTGTTCGTGGTGCTGGCGCACGAGATCGGTCACACGCTTGG 
CCTCACCCACTCGCCCGCGCCGCGCGCGCTCATGGCGCCCTACTACAAGAGGCTGGGCCGCGA 
CGCGCTGCTCAGCTGGGACGACGTGCTGGCCGTGCAGAGCCTGTATGGGAAGCCCCTAGGGGG 
CTCAGTGGCCGTCCAGCTCCCAGGAAAGCTGTTCACTGACTTTGAGACCTGGGACTCCTACAG 
CCCCCAAGGAAGGCGCCCTGAAACGCAGGGCCCTAAATACTGCCACTCTTCCTTCGATGCCAT 
CACTGTAGACAGGCAACAGCAACTGTACATTTTTAAAGGGAGCCATTTCTGGGAGGTGGCAGC 
TGATGGCAACGTCTCAGAGCCCCGTCCACTGCAGGAAAGATGGGTCGGGCTGCCCCCCAACAT 
TGAGGCTGCGGCAGTGTCATTGAATGATGGAGATTTCTACTTCTTCAAAGGGGGTCGATGCTG 
GAGGTTCCGGGGCCCCAAGCCAGTGTGGGGTCTCCCACAGCTGTGCCGGGCAGGGGGCCTGCC 
CCGCCATCCTGACGCCGCCCTCTTCTTCCCTCCTCTGCGCCGCCTCATCCTCTTCAAGGGTGC 
CCGCTACTACGTGCTGGCCCGAGGGGGACTGCAAGTGGAGCCCTACTACCCCCGAAGTCTGCA 
GGACTGGGGAGGCATCCCTGAGGAGGTCAGCGGCGCCCTGCCGAGGCCCGATGGCTCCATCAT 
CTTCTTCCGAGATGACCGCTACTGGCGCCTCGACCAGGCCAAACTGCAGGCAACCACCTCGGG 
CCGCTGGGCCACCGAGCTGCCCTGGATGGGCTGCTGGCATGCCAACTCGGGGAGCGCCCTGTT 
CTGAAGGCACCTCCTCACCTCAGAAACTGGTGGTGCTCTCAGGGCAAAATCATGTTCCCCACC 
CCCGGGGCAGAACCCCTCTTAGAAGCCTCTGAGTCCCTCTGCAGAAGACCGGGCAGCAAAGCC 
TCCATCTGGAAGTCTGTCTGCCTTTGTTCCTTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 144 

MVARVGLLLRALQLLLWGHLDAQPAERGGQELRKEAEAFLEKYGYLNEQVPKAPTSTRFSDAI 
RAFQWVSQLPVSGVLDRATLRQMTRPRCGVTDTNSYAAWAERISDLFARHRTKMRRKKRFAKQ 
GNKWYKQHLSYRLVNWPEHLPEPAVRGAVRAAFQLWSNVSALEFWEAPATGPADIRLTFFQGD 
HNDGLGNAFDGPGGALAHAFLPRRGEAHFDQDERWSLSRRRGRNLFWLAHEIGHTLGLTHSP 
APRALMAPYYKRLGRDALLSWDDVLAVQSLYGKPLGGSVAVQLPGKLFTDFETWDSYSPQGRR 
PETQGPKYCHSSFDAITVDRQQQLYIFKGSHFWEVAADGNVSEPRPLQERWVGLPPNIEAAAV 
SLNDGDFYFFKGGRCWRFRGPKPVWGLPQLCRAGGLPRHPDAALFFPPLRRLILFKGARYYVL 
ARGGLQVEPYYPRSLQDWGGIPEEVSGALPRPDGSIIFFRDDRYWRLDQAKLQATTSGRWATE 
LPWMGCWHANSGSALF 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

N-glycosylation sites. 

amino acids 164-168, 355-359 

N-myristoylation sites. 

amino acids 92-98, 153-159, 193-19.9, 202-208, 288-294, 368-374, 
509-515 

Amidation site. 

amino acids 312-316 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 237-247 

Matrixins cysteine switch 

amino acids 231-262, 271-284 

Hemopexin domain protein 

amino acids 66-108, 231-262 
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FIGURE 145 

GCCGGCTAGGGCGCCGGAGCCGCACGCAGCCGCGGGGCTCCGAGAGGCGCGCACTGGGGCTGGGACTGCGCGGCG 

CCGCCGCTGCGAGCGCCACTGAGCGGTCGCGCAACTTCGGAGGCACAGCGCCGGAGCCAGGCGAGCGCTCAGAGA 

CCCGGAGCCAGAGGGGCGCGCCGGAGCCTCGTTCGAGAGCCGGCGCCAGGCACCCACCGCGCTCCGAGTGCCAGG 

CGGCCCTCCGCGCAGCGTGGCTTCCGCTGCCCCCACGGAAGGCACGGGCTGGCGCTGCCGGGCGCCGGGGAGGAC 

GGCGAGGAGGAGGCGGCGGCGGCGGAGACGGCGGCGGCGAGACTGGGGCCAGGGAGACAGCCCTGGGGGAGAGGC 

GCCCGAACCAGGCCGCGGGAGCATGGGGGCCCGGAGCGGAGCTCGGGGCGCGCTGCTGCTGGCACTGCTGCTCTG 

CTGGGACCCGAGGCTGAGCCAAGCAGGCACTGATTCTGGCAGCGAGGTGCTCCCTGACTCCTTCCCGTCAGCGCC 

AGCAGAGCCGCTGCCCTACTTCCTGCAGGAGCCACAGGACGCCTACATTGTGAAGAACAAGCCTGTGGAGCTCCG 

CTGCCGCGCCTTCCCCGCCACACAGATCTACTTCAAGTGCAACGGCGAGTGGGTCAGCCAGAACGACCACGTCAC 

ACAGGAAGGCCTGGATGAGGCCACCGGCCTGCGGGTGCGCGAGGTGCAGATCGAGGTGTCGCGGCAGCAGGTGGA 

GGAGCTCTTTGGGCTGGAGGATTACTGGTGCCAGTGCGTGGCCTGGAGCTCCGCAGGCACCACCAAGAGTCGCCG 

AGCCTACGTCCGCATCGCCTACCTGCGCAAGAACTTCGATCAGGAGCCTCTGGGCAAGGAGGTGCCCCTGGACCA 

TGAGGTTCTCCTGCAGTGCCGCCCGCCGGAGGGGGTGCCTGTGGCCGAGGTGGAATGGCTCAAGAATGAGGATGT 

CATCGACCCCACCCAGGACACCAACTTCCTGCTCACCATCGACCACAACCTCATCATCCGCCAGGCCCGCCTGTC 

GGACACTGCCAACTATACCTGCGTGGCCAAGAACATCGTGGCCAAACGCCGGAGCACCACTGCCACCGTCATCGT 

CTACGTGAATGGCGGCTGGTCCAGCTGGGCAGAGTGGTCACCCTGCTCCAACCGCTGTGGCCGAGGCTGGCAGAA 

GCGCACCCGGACCTGCACCAACCCCGCTCCACTCAACGGAGGGGCCTTCTGCGAGGGCCAGGCATTCCAGAAGAC 

CGCCTGCACCACCATCTGCCCAGTCGATGGGGCGTGGACGGAGTGGAGCAAGTGGTCAGCCTGCAGCACTGAGTG 

TGCCCACTGGCGTAGCCGCGAGTGCATGGCGCCCCCACCCCAGAACGGAGGCCGTGACTGCAGCGGGACGCTGCT 

CGACTCTAAGAACTGCACAGATGGGCTGTGCATGCAAAATAAGAAAACTCTAAGCGACCCCAACAGCCACCTGCT 

GGAGGCCTCAGGGGATGCGGCGCTGTATGCGGGGCTCGTGGTGGCCATCTTCGTGGTCGTGGCAATCCTCATGGC 

GGTGGGGGTGGTGGTGTACCGCCGCAACTGCCGTGACTTCGACACAGACATCACTGACTCATCTGCTGCCCTGAC 

TGGTGGTTTCCACCCCGTCAACTTTAAGACGGCAAGGCCCAGCAACCCGCAGCTCCTACACCCCTCTGTGCCTCC 

TGACCTGACAGCCAGCGCCGGCATCTACCGCGGACCCGTGTATGCCCTGCAGGACTCCACCGACAAAATCCCCAT 

GACCAACTCTCCTCTGCTGGACCCCTTACCCAGCCTTAAGGTCAAGGTCTACAGCTCCAGCACCACGGGCTCTGG 

GCCAGGCCTGGCAGATGGGGCTGACCTGCTGGGGGTCTTGCCGCCTGGCACATACCCTAGCGATTTCGCCCGGGA 

CACCCACTTCCTGCACCTGCGCAGCGCCAGCCTCGGTTCCCAGCAGCTCTTGGGCCTGCCCCGAGACCCAGGGAG 

CAGCGTCAGCGGCACCTTTGGCTGCCTGGGTGGGAGGCTCAGCATCCCCGGCACAGGGGTCAGCTTGCTGGTGCC 

CAATGGAGCCATTCCCCAGGGCAAGTTCTACGAGATGTATCTACTCATCAACAAGGCAGAAAGTACCCTCCCGCT 

TTCAGAAGGGACCCAGACAGTATTGAGCCCCTCGGTGACCTGTGGACCCACAGGCCTCCTGCTGTGCCGCCCCGT 

CATCCTCACCATGCCCCACTGTGCCGAAGTCAGTGCCCGTGACTGGATCTTTCAGCTCAAGACCCAGGCCCACCA 

GGGCCACTGGGAGGAGGTGGTGACCCTGGATGAGGAGACCCTGAACACACCCTGCTACTGCCAGCTGGAGCCCAG 

GGCCTGTCACATCCTGCTGGACCAGCTGGGCACCTACGTGTTCACGGGCGAGTCCTATTCCCGCTCAGCAGTCAA 

GCGGCTCCAGCTGGCCGTCTTCGCCCCCGCCCTCTGCACCTCCCTGGAGTACAGCCTCCGGGTCTACTGCCTGGA 

GGACACGCCTGTAGCACTGAAGGAGGTGCTGGAGCTGGAGCGGACTCTGGGCGGATACTTGGTGGAGGAGCCGAA 

ACCGCTAATGTTCAAGGACAGTTACCACAACCTGCGCCTCTCCCTCCATGACCTCCCCCATGCCCATTGGAGGAG 

CAAGCTGCTGGCCAAATACCAGGAGATCCCCTTCTATCACATTTGGAGTGGCAGCCAGAAGGCCCTCCACTGCAC 

TTTCACCCTGGAGAGGCACAGCTTGGCCTCCACAGAGCTCACCTGCAAGATCTGCGTGCGGCAAGTGGAAGGGGA 

GGGCCAGATATTCCAGCTGCATACCACTCTGGCAGAGACACCTGCTGGCTCCCTGGACACTCTCTGCTCTGCCCC 

TGGCAGCACTGTCACCACCCAGCTGGGACCTTATGCCTTCAAGATCCCACTGTCCATCCGCCAGAAGATATGCAA 

C^GCCTAGATGCCCCCAACTCACGGGGCAATGACTGGCGGATGTTAGCACAGAAGCTCTCTATGGACCGGTACCT 

GAATTACTTTGCCACCAAAGCGAGCCCCACGGGTGTGATCCTGGACCTCTGGGAAGCTCTGCAGCAGGACGATGG 

GGACCTCAACAGCCTGGCGAGTGCCTTGGAGGAGATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGG 

GGACTGCTGAGCCTCCTGGGACAGCGGGCTGGCAGGGACTGGCAGGAGGCAGGTGCAGGGAGGCCTGGGGCAGCC 

TCCTGATGGGGATGTTTGGCCTCTGCTTCCTCCCAGTTCACAGCCAGAGTTGCCTCTCCTCCTCCTCTTCCCCAA 

CCCCCAGACCATGACCAGCCTTAGAAAATCCATGTACTCTGTTGTTAGAGGGCCCAGAGTTCCTTCTCCACCCCC 

GCTCTCTCTCTCTTGGCCTGAGATCTCTGTGCAGGAACCAAGATGGGGCTGAAGCCTCTGGAGGCAGTTGGTTGG 

GGGCGGGCAGGCAGGAGGCCCTCCCTCCACCCCCCCACCCTCAGCCCGGCAACTTCTGGGTTCCGTGGGTTTTAG 

TTCCGTTCTTCGTTTTCTTCCTCCGTTATTGATTTCTCCTTTCTCCCTAAGCCCCCTTCTGCTTCCACGCCCTTT 

TCCTCTTTGAAGAGTC7VAGTACAATTCAGACAAACTGCTTTCTCCTGTCCAAAAGCAAAAAGGCAAAGGAAAGAA 

AGAAAGCTTCAGACCGCTAGTAAGGCTCAAAGAAGAAGAAAAACACCAAAACCACAAGGGAAAAGAAAAACCCAG 

TTTCTTAGGAAACGCAAACGATTTATTATCCAGATTATTTGGATAAGTCCTTTTTAAAA 
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FIGURE 146 

MGARSGARGALLLALLLCWDPRLSQAGTDSGSEVLPDSFPSAPAEPLPYFLQEPQDAYIVKNK 
PVELRCRAFPATQIYFKCNGEWVSQNDHVTQEGLDEATGLRVREVQIEVSRQQVEELFGLEDY 
WCQCVAWSSAGTTKSRRAYVRIAYLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVPVAEVEWLK 
NEDVIDPTQDTNFLLTIDHNLIIRQARLSDTANYTCVAKNIVAKRRSTTATVIVYVNGGWSSW 
AEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACTTICPVDGAWTEWSKWSACS 
TECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLCMQNKKTLSDPNSHLLEASGDAALYA 
GLWAIFVWAILMAVGVWYRRNCRDFDTDITDSSAALTGGFHPVNFKTARPSNPQLLHPSV 
PPDLTASAGIYRGPVYALQDSTDKIPMTNSPLLDPLPSLKVKVYSSSTTGSGPGLADGADLLG 
VLPPGTYPSDFARDTHFLHLRSASLGSQQLLGLPRDPGSSVSGTFGCLGGRLSIPGTGVSLLV 
PNGAIPQGKFYEMYLLINKAESTLPLSEGTQTVLSPSVTCGPTGLLLCRPVILTMPHCAEVSA 
RDWIFQLKTQAHQGHWEEWTLDEETLNTPCYCQLEPRACHILLDQLGTYVFTGESYSRSAVK 
RLQLAVFAPALCTSLEYSLRVYCLEDTPVALKEVLELERTLGGYLVEEPKPLMFKDSYHNLRL 
SLHDLPHAHWRSKLLAKYQEIPFYHIWSGSQKALHCTFTLERHSLASTELTCKICVRQVEGEG 
QIFQLHTTLAETPAGSLDTLCSAPGSTVTTQLGPYAFKIPLSIRQKICNSLDAPNSRGNDWRM 
LAQKLSMDRYLNYFATKASPTGVILDLWEALQQDDGDLNSLASALEEMGKSEMLVAVATDGDC 

Important features of the protein: 

Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 374-395 

N-glycosylation sites. 

amino acids 222-225, 347-350 
Glycosaminoglycan attachment site. 

amino acids 492-4 95 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 233-236, 234-237 

Casein kinase II phosphorylation sites. 

amino acids 30-33, 87-90, 251-254, 341-344, 359-362, 629-632, 651-654, 706- 
709, 757-760, 827-830, 925-928, 941-944 
Tyrosine kinase phosphorylation sites, 
amino acids 216-223, 773-780 
N-myristoylation sites. 

amino acids 2-7, 6-11, 27-32, 96-101, 137-142, 179-184, 247-252, 281-286, 334- 
339, 379-384, 491-496, 495-500, 509-514, 542-547, 547-552, 550-555, 553-558, 
560-565, 611-616, 785-790, 834-839, 844-849 
Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 541-551 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 926-933 

Growth factor and cytokines receptors family signature 2. 

amino acids 306-312 



WO 01/40466 



PCT/US00/32678 



147/550 

FIGURE 147 

GAGAGGGACAGAGGCTGGAGAAGGATGTATGGCCTGCCCTGGGCTTGTCTGTTCCCTCCTGAGCCTGAGCCCCTT 
ACCTTCCTGACCCCMGAAGCACACACTGGCTCTGCTGGCTCCCCTGCTGGGCCTGGGCCTGGGGCTGGCCCTGA 
GTCAGCTGGCTGCAGGGGCCACAGACTGCAAGTTCCTTGGCCCGGCAGAGCACCTGACATTCACCCCAGCAGCCA 
GGGCCCGGTGGCTGGCCCCTCGAGTTCGTGCGCCAGGACTCCTGGACTCCCTCTATGGCACCGTGCGCCGCTTCC 
TCTCGGTGGTGCAGCTCAATCCTTTCCCTTCAGAGTTGGTAAAGGCCCTACTGAATGAGCTGGCCTCCGTGAAGG 
TGAATGAGGTGGTGCGGTACGAGGCGGGCTACGTGGTATGCGCTGTGATCGCGGGCCTCTACCTGCTGCTGGTGC 
CCACTGCCGGGCTTTGCTTCTGCTGCTGCCGCTGCCACCGGCGCTGCGGGGGACGAGTGAAGACAGAGCACAAGG 
CGCTGGCCTGTGAGCGCGCGGCCCTCATGGTCTTCCTGCTGCTGACCACCCTCTTGCTGCTGATTGGTGTGGTCT 
GTGCCTTTGTCACCAACCAGCGCACGCATGAACAGATGGGCCCCAGCATCGAGGCCATGCCTGAGACCCTGCTCA 
GCCTCTGGGGCCTGGTCTCTGATGTCCCCCAAGAGCTGCAGGCCGTGGCACAGCAATTCTCCCTGCCCCAGGAGC 
AAGTCTCAGAGGAGCTGGATGGTGTTGGTGTGAGCATTGGGAGCGCGATCCACACTCAGCTCAGGAGCTCCGTGT 
ACCCCTTGCTGGCGGCCGTGGGCAGTTTGGGCCAGGTCCTGCAGGTCTCCGTGCACCACCTGCAAACCTTGAATG 
CTACAGTGGTAGAGCTGCAGGCCGGGCAGCAGGACCTGGAGCCAGCCATCCGGGAACACCGGGACCGCCTCCTTG 
AGCTGCTGCAGGAGGCCAGGTGCCAGGGAGATTGTGCAGGGGCCCTGAGCTGGGCCCGCACCCTGGAGCTGGGTG 
CTGACTTCAGCCAGGTGCCCTCTGTGGACCATGTCCTGCACCAGCTAAAAGGTGTCCCCGAGGCCAACTTCTCCA 
GCATGGTCCAGGAGGAGAACAGCACCTTCAACGCCCTTCCAGCCCTGGCTGCCATGCAGACATCCAGCGTGGTGC 
AAGAGCTGAAGAAGGCAGTGGCCCAGCAGCCGGAAGGGGTGAGGACACTGGCTGAAGGGTTCCCGGGCTTGGAGG 
CAGCTTCCCGCTGGGCCCAGGCACTGCAGGAGGTGGAGGAGAGCAGCCGCCCCTACCTGCAGGAGGTGCAGAGAT 
ACGAGACCTACAGGTGGATCGTGGGCTGCGTGCTGTGCTCCGTGGTCCTATTCGTGGTGCTCTGCAACCTGCTGG 
GCCTCAATCTGGGCATCTGGGGCCTGTCTGCCAGGGACGACCCCAGCCACCCAGAAGCCAAGGGCGAGGCTGGAG 
CCCGCTTCCTCATGGCAGGTGTGGGCCTCAGCTTCCTCTTTGCTGCACCCCTCATCCTCCTGGTGTTCGCCACCT 
TCCTGGTGGGTGGCAACGTGCAGACGCTGGTGTGCCGGAGCTGGGAGAACGGCGAGCTCTTTGAGTTTGCAGACA 
CCCCAGGGAACCTGCCCCCGTCCATGAACCTGTCGCAACTTCTTGGCCTGAGGAAGAACATCAGCATCCACCAAG 
CCTATCAGCAGTGCAAGGAAGGGGCAGCGCTCTGGACAGTCCTGCAGCTCAACGACTCCTACGACCTGGAGGAGC 
ACCTGGATATCAACCAGTATACCAACAAGCTACGGCAGGAGTTGCAGAGCCTGAAAGTAGACACACAGAGCCTGG 
ACCTGCTGAGCTCAGCCGCCCGCCGGGACCTGGAGGCCCTGCAGAGCAGTGGGCTTCAGCGCATCCACTACCCCG 
ACTTCCTCGTTCAGATCCAGAGGCCCGTGGTGAAGACCAGCATGGAGCAGCTGGCCCAGGAGCTGCAAGGACTGG 
CCCAGGCCCAAGACAATTCTGTGCTGGGGCAGCGGCTGCAGGAGGAGGCCCAAGGACTCAGAAACCTTCACCAGG 
AGAAGGTCGTCCCCCAGCAGAGCCTTGTGGCAAAGCTCAACCTCAGCGTCAGGGCCCTGGAGTCCTCTGCCCCGA 
ATCTCCAGCTGGAGACCTCAGATGTCCTAGCCAATGTCACCTACCTGAAAGGAGAGCTGCCTGCCTGGGCAGCCA 
GGATCCTGAGGAATGTGAGTGAGTGTTTCCTGGCCCGGGAGATGGGCTACTTCTCCCAGTACGTGGCCTGGGTGA 
GAGAGGAGGTGACTCAGCGCATTGCCACCTGCCAGCCCCTCTCCGGAGCCCTGGACAACAGCCGTGTGATCCTGT 
GTGACATGATGGCTGACCCCTGGAATGCCrTTCTGGTTCTGCCTGGCATGGTGCACCTTCTTCCTGATCCCCAGCA 
TCATCTTTGCCGTCAAGACCTCCAAATACTTCCGTCCTATCCGGAAACGCCTCAGCTCCACCAGCTCTGAGGAGA 
CTCAGCTCTTCCACATCCCCCGGGTTACCTCCCTGAAGCTGTAGGGCCTTGTGGGGTGAGGTGACCCTGAGGCTG 
CCTGTCCTCCCCTTTGATTTAGCCTGGGCCACAGGACTTCGGTAGCTCTTGCCCCAGAGCCCAGGCTGGCATCCA 
GGCCTGGACTGTCCCCAGTTCCGGCTTACCTGGCCCCACCTTGCCTGCTCCTTTCCACCCCTTTCTGCTCACGAC 
CCCCATCATTCACGCTCAGAATCACATGGGACTTCTGTGCAGCTGCAGAGCCAGCAAGTCCCTACAGGTGTCACC 
CGTTACCCCCATGCTGGTGGCATCCTCACAGGAAGAGCCTGTTCTCCACCTGCTGGAGCCTGGACCCTGGGGTGG 
GACAGAGGCCTCGTCCAACCCCACTCCCCTTCCCGTGTGTCTTCCCCCTGCCAAGCCTCCCCCTGCCAAGCCTCC 
CCCTGCCCCTCTCTGAGCCCCTCGCCCCCCACACCGTCCTCATCTGGCCTCCCCCCTGGCCCCCACTTCCCTCTT 
ATGCCCTTCCTGGCCCTTTGCTTCCTCCCTTAGTCCCCTCTTCACCATATCTCCACTGCTACCTTGCTGGCCCCA 
GAGACCACCCTGCCCAACCAAACCACTCAGGTAACGCCACTAATCAGGCAGGGGCCACCATGGCCTAGGTCTGGG 
CTGGCTGCAGGCCCTGCCTCATGGCCTCTGAGCCCTCCACTGCCCCAGGGCCTTGGGCCCTCTGCAGATCTCATC 
CAGGATTTATTGTTGTCCAGTGGGGTGAGGGAGGCCTdTCTGAAGGCCGAGCCTCCCTGCCTGCACCCAAGTTAG 
AAATGGGGGTACCAGCACTTAGCTTCTCTCTGAGTGCTGGCTCCCAAGGAAGGGACCTGGGACCTGGGCCACAGT 
GGGGGCTTGCCCTTACCTCTTCAGAAGGAAGCATCTTCCACAGCCCCCACCCAACTTTCTTAGGAGTGATCTGGT 
GGCCAGAACAGGATTTTGCACGGCCCCTTTTATCCTGCGCATGTGGCCTAGGGTCATCCCCAGCCCATCCCTGTG 
TCAGCCCTGAGTGCTGGACACTGCGTTCCAGAAATGAGGAAGAGGAGAGAGAAGAGATGGACAGACCTCAGATCC 
ATTAAAGTGTTCTCACTTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 148 

MKHTLALIAPLLGLGLGIJUjSQLAAGAT . 

DSLYGTVRRFLSWQLNPFPSELVKALLNELASVKVNEWRYEAGYWCAVIAGLYLLLV 

PTAGLCFCCCRCHRRCGGRVKTEHKALACERAALMVFLLLTTLLLLIGWCAFVTNQRTH 

EQMGPSIEAMPETLLSLWGLVSDVPQELQAVAQQFSLPQEQVSEELDGVGVSIGSAIHTQ 

LRSSVYPLLAAVGSLGQVLQVSVHHLQTLNATVVELQAGQQDLEPAIREHRDRLLELLQE 

ARCQGDCAGALSWARTLELGADFSQVPSVDHVLHQLKGVPEANFSSMVQEENSTFNALPA 

LAAMQTSSWQELKKAVAQQPEGVRTLAEGFPGLEAASRWAQALQEVEESSRPYLQEVQR 

YETYRWIVGCVLCSWLFWLCNLLGLNLGIWGLSARDDPSHPEAKGEAGARTLMAGVGL 

SFLFAAPLILLVFATFLVGGNVQTLVCRSWENGELFEFADTPGNLPPSMNLSQLLGLRKN 

ISIHQAYQQCKEGAALWTVLQLNDSYDLEEHLDINQYTNKLRQELQSLKVDTQSLDLLSS 

AARRDLEALQSSGLQRIHYPDFLVQIQRPWKTSMEQLAQELQGLAQAQDNSVLGQRLQE 

EAQGLRNLHQEKWPQQSLVAKLNLSVRALESSAPNLQLETSDVLANVTYLKGELPAWAA 

RILRNVSECFLAREMGYFSQYVAWVREEVTQRIATCQPLSGALDNSRVILCDMMADPWNA 

FWFCLAWCTFFLIPSIIFAVKTSKYFRPIRKRLSSTSSEETQLFHIPRVTSLKL 

Signal peptide: 
amino acids 1-17 
Transmembrane domain: 

amino acids 105-125, 153-173, 428-449, 476-500, 778-797 
N-glycosylation sites: 

amino acids 270-273, 343-347, 352-356, 530-534, 540-546, 563-567, 
684-688, 707-711, 725-729 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 811-815 

Tyrosine kinase phosphorylation site, 
amino acids 95-103 
N-myristoylation sites. 

amino acids 13-19, 15-21, 17-23, 26-32, 58-64, 124-130, 168-174, 
228-234, 230-236, 320-326, 338-344, 393-399, 429-435, 446-452, 
477-483, 500-506, 536-542, 644-650, 761-767 
Phospholipase A2 histidine active site. 

aminop acids 129-137 

4Fe-4S ferredoxins, iron-sulfur binding region signature. 

amino acids 126-138 

Mitochondrial energy transfer proteins signature. 

amino acids 80-89 
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FIGURE 149 

CACAGCTCCCTTCCCAGGACGTGAAAATCTGCCTTCTCACCMGAGGCTTCTAGTCCTTTCCA 
GCCTGCTCTGTATCCTGCTTCTCTGCTTCTCCATCTTCTCCACAGAAGGGAAGAGGCGTCCTG 
CCAAGGCCTGGTCAGGCAGGAGAACCAGGCTCTGCTGCCACCGAGTCCCTAGCCCCAACTCAA 
CAAACCTGAAAGGACATCATGTGAGGCTCTGTAAACCATGCAAGCTTGAGCCAGAGCCCCGCC 
TTTGGGTGGTGCCTGGGGCACTCCCACAGGTGTA6CACTCCCAAAGCAAGACTCCAGACAGCG 
GAGAACCTCATGCCTGGCACCTGAGGTACCCAGCAGCCTCCTGTCTCCCCTTTCAGCCTTCAC 
AGCAGTGAGCTGCAATGTTGGAGGGCTTCATCTCGGGCTGCAAGGACCCTGGGAAAGTTCCAG 
AACTCCACGTCCTTGTCTCAATTGTGCCATCAACTTTCAGAGCTATCATGAGCCAACCTCACC 
CCACAGGGCCTCAGTCGCCACCATGTGGGCCTCTCCAGTGCAAACCACCGAGCATTCCACCAT 
GACCGGTCACAGCTACAAATCCAGAGACCATCAATCCTGCTAGAGTGCAGGGTGGCAAGCACC 
CAAGGGTGGCTGACCAAGACTGCAGAGTCTCCTCCATCTTCAGGTCCATTCAGCCTCCTGGCA 
TTTAACTACCAGCATCCAGTGGTCCCCAAGGAATCCCTTCCTAGCCTCCTGACATGAGTCTGC 
TGGAAAGAGCATCCAAACAAACAAGTAATAAATAAATAAATAAACTCA 
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FIGURE 150 

MRLLVLSSLLCILLLCFSIFSTEGKRRPAKAWSGRRTRLCCHRVPSPNSTNLKGHHVRLCKPC 
KLEPEPRLWWPGALPQV 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation site. 

amino acids 48-52 



Ami da ti on sites* 

amino acids 23-27 , 33-37 
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FIGURE 151 

caccggagggcacgcagctgacggagctgcgctgcgttcgcctcgtttgcctcgcgccctcca 
ctggagctgttcgcgcctcccggctcccaccgcagcccacccggcagaggagtcgctaccagc 
gcccagtgcgctctgtcagtccgcaaactccttgccgcccgccccgggctgggcaccaaatac 
caggctaccatggtctacaagactctcttcgctctttgcatcttam:tgcaggatggagggta 
cagagtctgcctacatcagctcctttgtctgtttctcttccgacaaacattgtaccaccgacc 
accatctggactagctctccacaaaacactgatgcagacactgcctccccatccaacggcact 
cacaacaactcggtgctcccagttacagcatcagccccaacatctctgcttcctaagaacatt 
tccatagagtccagagaagaggagatcaccagcccaggttcgaattgggaaggcacaaacaca 

GACCCCTCACCTTCTGGGTTCTCGTCAACAAGCGGTGGAGTCCACTTAACAACCACGTTGGAG 
GAACACAGCTCGGGCACTCCTGAAGCAGGCGTGGCAGCTACACTGTCGCAGTCCGCTGCTGAG 
CCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCATCACCCTCATCCCTATCAACCTCACCA 
CCTGAGGTCTTTTCTGCCTCCGTTACTACCAACCATAGCTCCACTGTGACCAGCACCCAACCC 
ACTGGAGCTCCAACTGCACCAGAGTCCCCGACAGAGGAGTCCAGCTCTGACCACACACCCACT 
TCACATGCCACAGCTGAGCCAGTGCCCCAGGAGAAAACACCCCCAACAACTGTGTCAGGCAAA 
GTGATGTGTGAGCTCATAGACATGGAGACCACCACCACCTTTCCCAGGGTGATCATGCAGGAA 
GTAGAACATGCATTAAGTTCAGGCAGCATCGCCGCCATTACCGTGACAGTCATTGCCGTGGTG 
CTGCTGGTGTTTGGAGTTGCAGCCTACCTAAAAATCAGGCATTCCTCCTATGGAAGACTTTTG 
GACGACCATGACTACGGGTCCTGGGGi\AACTACAACAACCCTCTGTACGATGACTCCTA^CAA 
TGGAATATGGCCTGGGATGAGGATTAACTGTTCTTTATTTATAAGTGCTTATCCAGTAGAATT 
AATAAGTACCTGATGCGCATTGAACGACAATCTTAAGCCCTGTTTTGTTGGTATGGTTGTTTT 
TGTTTTCCTCCCTCTCCTCTGGCTGCTACAACTTCCCCTTTCTGGTACAAGAAGAACCATTCT 
TT^lAAGGTGAGTGGAGGCTGATTTGCAGCTGAAGTGGGCCAGCCTTGCACCAGCCAGGCCAGA 
CCACCATGGTGAAGGCTTCTTTCCCCACTGCAGGACCCACTTTGAGAAGGATCGAGGAGGAGG 
ATTTGGGTTGTTTTGTTAGGGGTTACTTTCAGGGGAACATTTCATTTGTGTTATTTCTTAAAC 
TTCTATTTAGGAAATTACATTAAGTATTAATGAGGGGAAAGGAAATGAGCTCTACGAGGATTT 
CACCTTGCATGGGAGAGAGCAGGGTTTTCTCAGATTCCTTTTTAATCTCTATTTATCTGGTTG 
TTTCTGACAGGATGCTGCCTGCTTGGCTCTACGAGCTGGAAAGCAGCTTCTTAGCTGCCTAAT 
TAATGAAAGATGAAAATAGGAAGTGCCCTGGAGGGGGCCAGCAGGTCACGGGGCAGAATCTCT 
CAGGTTGCTGTGGGATCTCAGTGTGCCCCTACCTGTTCTCCCCTCCAGGCCACCTGTCTCTGT 
AAAGGATGTCTGCTCTGTTCAAAAGGCAGCTGGGATCCCAGCCCACAAGTGATCAGCAGAGTT 
GCATTTCCAAAGAAAAAGGCTATGAGATGAGCTGAGTTATAGAGAGAAAGGGAGAGGCATGTA 
CGGTGTGGGGAAGTGGAAGAGAAGCTGGCGGGGGAGAAGGAGGCTAACCTGCACTGAGTACTT 
CATTAGGACAAGTGAGAATCAGCTATTGATAATGGCCAGAGATATCCACAGCTTGGAGGAGCC 
CAGAGACTGTTTGCTTTATACCCACACAGCAACTGGTCCACTGCTTTACTGTCTGTTGGATAA 
TGGCTGTAAAATGTTTAAAAAC 
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FIGURE 152 

MVYKTLFALCILTAGWRVQSLPTSAPLSVSLPTNIVPPTTIWTSSPQNTDADTASPSNGTHNN 
SVLPVTASAPTSLLPKNISIESREEEITSPGSNWEGTNTDPSPSGFSSTSGGVHLTTTLEEHS 
SGTPEAGVT^ATLSQSAAEPPTLISPQAPASSPSSLSTSPPEVFSASVTTNHSSTVTSTQPTGA 
PTAPESPTEESSSDHTPTSHATAEPVPQEKTPPTTVSGKVMCELIDMETTTTFPRVIMQEVEH 
ALS SG S I AAI T VTV I AWLLVFGVAAYLKI RHS S YGRLL DDH DYGS WGN YNN PL Y DDS 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain : 

amino acids 258-278 

N-glycosylation sites. 

amino acids 58-61, 62-65, 80-83, 176-179 
Casein kinase XI phosphorylation sites. 

amino acids 49-52, 85-88, 95-98, 100-103, 120-123, 121-124, 141- 
144, 164-167, 191-194, 195-198, 200-203 

Tyrosine kinase phosphorylation site . 

amino acids 289-296 

N-myristoylation sites. 

amino acids 59-64, 115-120, 128-133, 133-138, 257-262, 297-302 
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FIGURE 153 

ACGTCACTGTCTTGAAGCAGCAGTAGCCTGGGAAGTGAGGCAGGAGGAATTGAGAGGCAGGAA 
GGGNGCTGGAGACACAGCTGAGCCTGGAAATGAGAGTGGGCATCGCCGTGGTCATCATGACTC 
CTCTGCGGCGTGGTCACCATGTTGGTTCACTGTGTTGGGCTCTTATTGACGGGTCTCCTGCTA 
GGCCTGACCTTGGGTGCCGGAGCCCTGCTGGCTTCTGAGCCTATCTACCAACCACCTTCAGCC 
TGGGTGCCAGCTGGGGGGCTGGTGGGGCTGGCGCTGCTGGGAGCCCTGCTCACACTTCGGTGG 
CCACGTCCATTCACAGTTCTGGGCACAACCCTGCTGGGTTCTGCAGTGCTTGTGGCCTGTGTT 
GACTACTTCCTGGAGGGGCTGGCACTGGGGAGTTGGCTGGGCCAACGCCTGCAGACACTTCCA 
GCCTTGCCTTCTCTCTGCTGATATAGCTGGGTCTTACTGGGGATCTGGCCAGCCTTGGGGGCC 
CTTGGAGCCCTGGCCCAGTGG/^AGCTCGTGCCTGAGGAACATGGAGGCCACGCTAATGGGTCT 
GTTCCTGGTTTCCCAGATGCATAAAGGAAGACATATCCCTCCCCTGGGCAGCAAGGCTACAAT 
GGGAGGGAGGGAGAACATGGGAGCATGTGAATAAAATGGCATTAAATACTGAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 154 

MLVHCVGLLLTGLLLGLTLGAGALLASEPIYQPPSAWVPAGGLVGLALLGALLTLRWPRPFTV 
LGTTLLGSAVLVACVDYFLEGLALGSWLGQRLQTLPALPSLC 

Signal peptide: 

amino acids 1-20 

Transmembrane domain : 

amino acids 38-55, 60-78 

N-myristoylation sites. 

amino acids 7-13, 12-18, 16-22, 22-28, 41-47, 50-56, 84-90, 88-94 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 67-78 
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FIGURE 155 

TGCAATTAAAGGAGTCGGGTCTCTAACTGTTGATCTGTTTTTTTCCCTTCTGAGCAATGGAGC 

TTACCATCTTTATCCTGAGACTGGCCATTTACATCCTGACATTTCCCTTGTACCTGCTGAACT 

TTCTGGGCTTGTGGAGCTGGATATGCAAAAAATGGTTCCCCTACTTCTTGGTGAGGTTCACTG 

TGATATACAACGAACAGATGGCAAGCAAGAAGCGGGAGCTCTTCAGTAACCTGCAGGAGTTTG 

CGGGCCCCTCCGGGAAACTCTCCCTGCTGGAAGTGGGCTGTGGCACGGGGGCCAACTTCAAGT 

TCTACCCACCTGGGTGCAGGGTGACCTGTATTGACCCCAACCCCAACTTTGAGAAGTTTTTGA 

TCAAGAGCATTGCAGAGAACCGACACCTGCAGTTTGAGCGCTTTGTGGTAGCTGCCGGGGAGA 

ACATGCACCAGGTGGCTGATGGCTCTGTGGATGTGGTGGTCTGCACCCTGGTGCTGTGCTCTG 

TGAAGAACCAGGAGCGGATTCTCCGCGAGGTGTGCAGAGTGCTGAGACCGGGAGGGGCTTTCT 

ATTTCATGGAGGATGTGGCAGCTGAGTGTTCGACTTGGAATTACTTCTGGCAACAAGTCCTGG 

ATCCTGCCTGGCACCTTCTGTTTGATGGGTGCAACCTGACCAGAGAGAGCTGGAAGGCCCTGG 

AGCGGGCCAGCTTCTCTAAGCTGAAGCTGCAGCACATCCAGGCCCCACTGTCCTGGGAGTTGG 

TGCGCCCTCATATCTATGGATATGCTGTGAAATA6TGTGAGCTGGCAGTTAAGAGCTGAATGG 

CTCAAAGAATTTAAAGCTTCAGTTTTACATTTAAAATGCTAAGTGGGAGAAGAGAAACCTTTT 

TTTTGGGGGGCGGTTTTTTTGGTTTGTTGTTGGTTTTTTTTTTTTTTTTGGCAGGAGAATCTC 

TTGAACCCAGAAGGCGAAGGTTGCAGTGAACCGAGATCATGCCATTGTACTCTAGCCTGGGTG 

ACAAGAGCAAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAGAAGTAGAGACAGGGAGAC 

GGGGTCTCACTGTGTTGCCTAGGCCGGTCTTGAACTCCTGGGCTCAAGTGATTCTCCCACCTT 

GACCTCCTAAATTGTTGGGATTACAGGTGTGAGACAGTGCACCTGGCCGAAATAGCTCAAGTT 

TCTGAAAAACAAATCTGAATCTATTTGTTATTCTTAGCGTCACTGGTCTGGCTTTCAGAATTA 

ACATACAAGGTTGCCACACCTAGTTCTGCCGAGCTTTATGTCTTTTATTCCAGTATTCCACCA 

AAGTTTGTTTTCCTGCATTCCAGTTCTCAAGTCTTAAGATAAAGATTGTACTTGACAGTTTAG 

TATATCCATAAAACTATTTGAGGTGGTTAAGGTTCTTGGGTTCATTTTCCTTAATACTTTGCT 

GAATATTGTAGATTGTAGGCAATGAAAAAGTCTACTAAATTAGGAAAACCTTGAATAATTAGG 

TATCCTAGGTAAGAGCCCCTAAACATCAAGCAATCTGTGAGTCTGTAAAGAAATAAATATTTT 

TTGGATTATTCTTATCTAATTCCACCCCTGTTGGAAGATGATTTCTTTGTTCTTTGCAACTAT 

GGAAGCTGTGAAAATCATCACAAGTGCCTCTGAAAGCGAGTGTTAGGTTGGTTAGAGGGTTTA 

ATATTTTCTGCAATGGTTTGTAGGAATTTTAATAAATGTAGTATATTTTCTGAGATGATTTTG 

TAAAAGTACTATTTTAAATATCAAATCAACCAATAAATTCACATTTGTGTTAGGAACAAAA 
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FIGURE 156 

MELTIFILRLAIYILTFPLYLLNFLGLWSWICKKWFPYFLVRFTVIYNEQMASKKRELFSNLQ 
EFAGPSGKLSLLEVGCGTGANFKFYPPGCRVTCIDPNPNFEKFLIKSIAENRHLQFERFWAA 
GENMHQVADGSVDWVCTLVLCSVKNQERILREVCRVLRPGGAFYFMEHVAAECSTWNYFWQQ 
VLDPAWHLLFDGCNLTRESWKALERASFSKLKLQHIQAPLSWELVRPHIYGYAVK . 

Signal peptide: 

amino acids 1-29 

N-glycosylation site. 

amino acids 203-207 

N-myristoylation sites. 

amino. acids 78-84, 80-86, 91-97, 201-207 
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FIGURE 157 

CCGCTGAGATGTACGAACTTCCGGTTCTCCGGGCAGCTGCCACTGCTGTAGCTTCTGCCACCT 

GCCACGACCGGGCCTCTCCCTGGCGTTTGGTCACCTCTGCTTCATTCTCCACCGCGCCTATGG 

TCCCTCTTGGAGCCAGCGTGGCGGGCCTGGCGGCTCCCGGGTGGTGAGAGAGCGGTCCGGGAA 

CG&SSAAGGCCTCGCAGTGCTGCTGCTGTCTCAGCCACCTCTTGGCTTCCGTCCTCCTCCTGC 

TGTTGCTGCCTGAACTAAGCGGGCCCCTGGCAGTCCTGCTGCAGGCAGCCGAGGCCGCGCCAG 

GTCTTGGGCCTCCTGACCCTAGACCACGGACATTACCGCCGCTGCCACCGGGCCCTACCCCTG 

CCCAGCAGCCGGGCCGTGGTCTGGCTGAAGCTGCGGGGCCGCGGGGCTCCGAGGGAGGCAATG 

GCAGCAACCCTGTGGCCGGGCTTGAGACGGACGATCACGGAGGGAAGGCCGGGGAAGGCTCGG 

TGGGTGGCGGCCTTGCTGTGAGCCCCAACCCTGGCGACAAGCCCATGACCCAGCGGGCCCTGA 

CCGTGTTGATGGTGGTGAGCGGCGCGGTGCTGGTGTACTTCGTGGTCAGGACGGTCAGGATGA 

GAAGAAGAAACCGAAAGACTAGGAGATATGGAGTTTTGGACACTAACATAGAAAATATGGAAT 

TGACACCTTTAGAACAGGATGATGAGGATGATGACAACACGTTGTTTGATGCCAATCATCCTC 

GAAGASaaGAATGTGCCTTTTGATGAAAGAACTTTATCTTTCTACAATGAAGAGTGGAATTTC 

TATGTTTAAGGAATAAGAAGCCACTATATCAATGTTGGGGGGGTATTTAAGTTACATATATTT 

TAACAACCTTTAATTTGCTGTTGCAATAAATACCGTATCCTTTTATTATATCTTTATATGTAT 

AGAAGTACTCTATTAATGGGCTCAGAGATGTTGGGGATAAAGTATACTGTAATAATTTATCTG 

TTTGAAAATTACTATAAAACGGTGTTTTCTGGTCGGTTTTTGTTTCCTGCTTACCATATGATT 

GTAAATTGTTTTATGTATTAATCAGTTAATGCTAATTATTTTTGCTGATGTCATATGTTAAAG 

AGCTATAAATTCCAACAACCAACTGGTGTGTAAAAATAATTTAAAATTTCCTTTACTGAAAGG 

TATTTCCCATTTTTGTGGGGAAAAGAAGCCAAATTTATTACTTTGTGTTGGGGTTTTTAAAAT 

ATTAAGAAATGTCTAAGTTATTGTTTGCAAAACAATAAATATGATTTTAAATTCTCTTAAAAA 

AAAAA 
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FIGURE 158 

MKASQCCCCLSHLLASVLLLLLLPELSGPLAVLLQAAEAAPGLGPPDPRPRTLPPLPPGPTPA 
QQPGRGLAEAAGPRGSEGGNGSNPVAGLETDDHGGKAGEGSVGGGLAVSPNPGDKPMTQRALT 
VLMWSGAVLVYFVVRTVRMRRRNRKTRRYGVLDTNIENMELTPLEQDDEDDDNTLFDANHPRR 

Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 124-140 

N-glycosylation site. 

amino acids 83-87 



N-myristoylation sites . 

amino acids 69-75, 78-84, 81-87, 97-103, 103-109, 106-112, 
157-160 
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FIGURE 159 

GCTGCAGGCGGCGACGGCTACACCATGGGCCGGCTGCTGCGGGCCGCCCGGCTGCCGCCGCTG 
CTTTCGCCGCTGCTGCTTCTGCTGGTTGGGGGAGCGTTCCTGGGTGCCTGTGTGGCTGGGTCT 
GATGAGCCTGGCCCAGAGGGCCTCACCTCCACCTCCCTGCTAGACCTCCTGCTGCCCACTGGC 
TTGGAGCCACTGGACTCAGAGGAGCCTAGTGAGACCATGGGCCTGGGAGCTGGGCTGGGAGCC 
TCTGGCTCAGGCTTCCCCAGCGAAGAGAATGAAGAGTCTCGGATTCTGCAGCCACCACAGTAC 
TTCTGGGAAGAGGAGGAAGAGCTGAATGACTCAAGTCTGGACCTGGGACCCACTGCAGATTAT 
GTTTTTCCTGACTTAACTGAGAAGGCAGGTTCCATTGAAGACACTAGCCAGGCTCAAGAGCTG 
CCAAACCTCCCCTCTCCCTTGCCCAAGATGAATCTGGTTGAGCCTCCCTGGCATATGCCTCCC 
AGAGAGGAGGAAGAAGAGGAAGAGGAAGAGGAGGAGAGGGAGAAGGAAGAGGTAGAGAAACAA 
GAGGAGGAGGAAGAGGAGGAGCTGCTCCCTGTGAATGGATCCCAAGAAGAAGCCAAGCCTCAG 
GTCCGTGACTTTTCTCTCACCAGCAGCAGCCAGACCCCAGGGGCCACCAAAAGCAGGCATGAA 
GACTCCGGGGACCAGGCCTCATCAGGTGTGGAGGTGGAGAGCAGCATGGGGCCCAGCTTGCTG 
CTGCCTTCAGTCACCCCAACTACAGTGACTCCGGGGGACCAGGACTCCACCAGCCAAGAGGCA 
GAGGCCACAGTGCTGCCAGCTGCAGGGCTTGGGGTAGAGTTCGAGGCTCCTCAGGAAGCAAGC 
GAGGAAGCCACTGCAGGAGCAGCTGGTTTGTCTGGCCAGCACGAGGAGGTGCCGGCCTTGCCT 
TCATTCCCTCAAACCACAGCTCCCAGTGGGGCCGAGCACCCAGATGAAGATCCCCTTGGCTCT 
AGAACCTCAGCCTCTTCCCCACTGGCCCCTGGAGACATGGAACTGACACCTTCCTCTGCTACC 
TTGGGACAAGAAGATCTCAACCAGCAGCTCCTAGAAGGGCAGGCAGCTGAAGCTCAATCCAGG 
ATACCCTGGGATTCTACGCAGGTGATCTGCAAGGACTGGAGCAATCTGGCTGGGAAAAACTAC 
ATCATTCTGAACATGACAGAGAACATAGACTGTGAGGTGTTCCGGCAGCACCGGGGGCCACAG 
CTCCTGGCCCTGGTGGAAGAGGTGCTGCCCCGCCATGGCAGTGGCCACCATGGGGCCTGGCAC 
ATCTCTCTGAGCAAGCCCAGCGAGAAGGAGCAGCACCTTCTCATGACACTGGTGGGCGAGCAG 
GGGGTGGTGCCCACTCAAGATGTCCTTTCCATGCTGGGTGACATCCGCAGGAGCCTGGAGGAG 
ATTGGCATCCAGAACTATTCCACAACCAGCAGCTGCCAGGCGCGGGCCAGCCAGGTGCGCAGC 
GACTACGGCACGCTCTTCGTGGTGCTGGTGGTCATTGGGGCCATCTGCATCATCATCATTGCG 
CTTGGCCTGCTCTACAACTGCTGGCAGCGCCGGCTGCCCAAGCTCAAGCACGTGTCGCACGGC 
GAGGAGCTGCGCTTCGTGGAGAACGGCTGCCACGACAACCCCACGCTGGACGTGGCCAGCGAC 
AGCCAGTCGGAGATGCAGGAG7^AGCACCCCAGCCTGAACGGCGGCGGGGCCCTCAACGGCCCG 
GGGAGCTGGGGGGCGCTCATGGGGGGCAAGCGGGACCCCGAGGACTCGGACGTGTTCGAGGAG 
GACACGCACCTGTiaGCGCAGCCGAGGCGCAGGCCGAGTGGGCCGCCAGGACCAAGCGAGGTG 
GACCCCGAAACGGACGGCCCGGAGCCCGCACCAGCCCCGCGCCTACCCGGGCCGCCCCCGCGG 
CCTGGCCCTCGGCGCGGGCTCCTTCCCGCTTCCCCCGACTTCACACGGCGGCTTCGGACCAAC 
TCCCTCACTCCCGCCCGAGGGGCAGGCCTCAAAGCCCGCCTTGGCCCCGCTTTCCCGCCCCTG 
AACCCCGGCCCCGCGGGCGGCGGGCGGCGCTTCCTGCGCCCCGGGACTCAATTAAACCCGCCC 
GGAGACCACGCCGGGCCCAGCAAAA 
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FIGURE 160 

MGRLLRAARLPPLLSPLLLLLVGGAFLGACVAGSDEPGPEGLTSTSLLDLLLPTGLEPLDSEE 
PSETMGLGAGLGASGSGFPSEENEESRILQPPQYFWEEEEELNDSSLDLGPTADYVFPDLTEK 
AGSIEDTSQAQELPNLPSPLPKMNLVEPPWHMPPREEEEEEEEEEEREKEEVEKQEEEEEEEL 
LPVNGSQEEAKPQVRDFSLTSSSQTPGATKSRHEDSGDQASSGVEVESSMGPSLLLPSVTPTT 
VTPGDQDSTSQEAEATVLPAAGLGVEFEAPQEASEEATAGAAGLSGQHEEVPALPSFPQTTAP 
SGAEHPDEDPLGSRTSASSPLAPGDMELTPSSATLGQEDLNQQLLEGQAAEAQSRIPWDSTQV 
ICKDWSNLAGKNYIILNMTENIDCEVFRQHRGPQLLALVEEVLPRHGSGHHGAWHISLSKPSE 
KEQHLLMTLVGEQGWPTQDVLSMLGDIRRSLEEIGIQNYSTTSSCQARASQVRSDYGTLFW 
LWIGAICIIIIALGLLYNCWQRRLPKLKHVSHGEELRFVENGCHDNPTLDVASDSQSEMQEK 
HPSLNGGGALNGPGSWGALMGGKRDPEDSDVFEEDTHL 

Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 4 99-521 

N-glycosylation sites. 

amino acids 106-110, 193-197, 395-399, 480-484 

Glycosami noglycan attachment site. 

amino acids 77-81 

N-myristoylation sites. 

amino acids 24-30, 28-34, 41-47, 69-75, 71-77, 73-79, 75-81, 
216-222, 327-333, 455-461, 519-525, 574-580, 581-587, 584-590 

Amidation site. 

amino acids 588-592 
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FTGURE 161 

CCAGGGCGGAGCGCAGCTGCGCCGGGCTTGGGCGCCTGGGGCCGCCGCTCCCCACCGTCGTTT 

TCCCCACCGAGGCCGAGGCGTCCCGGAGTCATGGCCGGCCTGAACTGCGGGGTCTCTATCGCA 

CTGCTAGGGGTTCTGCTGCTGGGTGCGGCGCGCCTGCCGCGCGGGGCAGAAGCTTTTGAGATT 

GCTCTGCCACGAGAAAGCAACATTACAGTTCTCATAAAGCTGGGGACCCCGACTCTGCTGGCA 

AAACCCTGTTACATCGTCATTTCTAAAAGACATATAACCATGTTGTCCATCAAGTCTGGAGAA 

AGAATAGTCTTTACCTTTAGCTGCCAGAGTCCTGAGAATCACTTTGTCATAGAGATCCAGAAA 

AATATTGACTGTATGTCAGGCCCATGTCCTTTTGGGGAGGTTCAGCTTCAGCCCTCGACATCG 

TTGTTGCCTACCCTCAACAGAACTTTCATCTGGGATGTCAAAGCTCATAAGAGCATCGGTTTA 

GAGCTGCAGTTTTCCATCCCTCGCCTGAGGCAGATCGGTCCGGGTGAGAGCTGCCCAGACGGA 

GTCACTCACTCCATCAGCGGCCGAATCGATGCCACCGTGGTCAGGATCGGAACCTTCTGCAGC 

AATGGCACTGTGTCCCGGATCAAGATGCAAGAAGGAGTGAAAATGGCCTTACACCTCCCATGG 

TTCCACCCCAGAAATGTCTCCGGCTTCAGCATTGCAAACCGCTCATCTATAAAACGTCTGTGC 

ATCATCGAGTCTGTGTTTGAGGGTGAAGGCTCAGCAACCCTGATGTCTGCCAACTACCCAGAA 

GGCTTCCCTGAGGATGAGCTCATGACGTGGCAGTTTGTCGTTCCTGCACACCTGCGGGCCAGC 

GTCTCCTTCCTCAACTTCAACCTCTCCAACTGTGAGAGGAAGGAGGAGCGGGTTGAATACTAC 

ATCCCGGGCTCCACCACCAACCCCGAGGTGTTCAAGCTGGAGGACAAGCAGCCTGGGAACATG 

GCGGGGAACTTCAACCTCTCTCTGCAAGGCTGTGACCAAGATGCCCAAAGTCCAGGGATCCTC 

CGGCTGCAGTTCCAAGTTTTGGTCCAACATCCACAAAATGAAAGCAGTGAGT^GCCCCACTT 

TCCTTTTTCTTCCTCCTCCAGCACCTTCGTTGTTTCCTGGGTAGTCTGCCTGGGTGAGGCTCC 

CTTCCTGTTTCTCATCTGTGGCTTCTGAAACACTTAGACTCTGGACCCAGCAAGAGTTTCAGG 

AAGTGGGTTGCTAGGCAGTTAGACAGGCTTGTTGGTGAACACCCGGTATGTAGTTCCATTTCA 

GCACAATAAAAAGAAATCTTGCATTCAAGATGCTAAATTGTTTTTAACGAAAA 
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FIGURE 162 

MAGLNCGVSIALLGVLLLGi\ARLPRGAEAFEIALPRESNITVLIKLGTPTLLAKPCYIVISKR 
HITMLSIKSGERIVFTFSCQSPENHFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTLNRTFI 
WDVKAHKSIGLELQFSIPRLRQIGPGESCPDGVTHSISGRIDATWRIGTFCSNGTVSRIKMQ 
EGVKMALHLPWFHPRNVSGFSIANRSSIKRLCIIESVFEGEGSATLMSANYPEGFPEDELMTW 
QFWPAHLRASVSFLNFNLSNCERKEERVEYYIPGSTTNPEVFKLEDKQPGNMAGNFNLSLQG 
CDQDAQSPGILRLQFQVLVQHPQNESSE 

Signal peptide : 

amino acids 1-29 

N-glycosylation sites. 

amino acids 39-43, 122-126, 180-184, 205-209, 213-217, 270-274, 
310-314, 339-343 

Tyrosine kinase phosphorylation site. 

amino acids 276-284 

N-myristoylatiori sites. 

amino acids 3-9, 7-13, 158-164, 175-181, 191-197, 303-309 
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FIGURE 163 

CAACCACACACCTGGGGAATTGCTGGCCTGACTTCTGACCCCTGACTCCTCATACCCTTCCTC 

CAGAGCATGACATTTGACCACCAACTGAAACCTGACCTCTGACCCCAGACCACTGGCCCTTCC 

CCCGCCCTGTGGTGACTTCATAAAGGTTACTAGCTTCTCCCCTGGCCTTGAGACCCACACGAT 

GGCCCTGCTGGCTCTGGCCAGTGCCGTCCCCTCTGCCCTGCTGGCCCTGGCTGTCTTCAGGGT 

GCCCGCCTGGGCCTGTCTCCTCTGCTTCACAACCTACTCTGAGCGCCTCCGCATCTGCCAGAT 

GTTTGTTGGGATGCGGAGCCCCAAGCTTGAAGAGTGTGAGGAGGCCTTCACGGCCGCCTTCCA 

GGGCCTCTCTGACACCGAAATCAGTGAGGAGACCATCCACACTTCATCAGTGTCCTGGGGAAG 

GTGCAGAGGGAGGGCAGGAGAGGCCCAGAGGGTCAGGCTGAGGGACAGACAGAGAGAAACAGT 

CAGAGGAGAAAGGCTCAAAGACCATGAGAACAACAGAGACTTAGGGACAGAGAGACACAGACA 

GGGGAAGACAGCAGGGCAAAGACTCAGAGAGGGGAGGATGGAGAGTCAGAGAGGGGAAGATGG 

AGACTCAGAGAGAGGGGAGGATGGAGACTCAGAGAGAGAGGAAGATGGAGACTCAGAGGGAAA 

GATGGAGACTCAGGAGTATGGAGAGTCAGAGAGGGGAGGATGGACACTCAGGGGAGGATGGAG 

AGTCAGGAGGATGGAGACTCATAGAAAGGGGAGGATGGAGAGTCAGGAGAGGTTGGAGACTGG 

AGAGGGAATAGAGACCCAGAAAGGGGAGGATGGAGACTCAGAGGGTGGAAGATGGAGACTCAA 

AGAGGATGGAAACCCAGAGAGAGGAGGACAGAGATCAGGCAGAGACTAGGGGAAGCAGGATAG 

CGACTGGTCGGGGGCAGAGACTCAGGGAGGATAGAGACTCACAGAGAGGTGAGGATAGAGACT 

TGGGAGGGACTCAGGAAGCATAGCGACTGTGGGGCAAAGAGTCAGAGAGGGGAGGATACAGAC 

TTGGGAGGGCAGAGACTCAGAAACAGAATGTTCGCATTAGGGACATGGTGTTGCGGGGAGCTG 

CCTCCCCCAGCCCCTGCTCCCTCCCTCACCGCCAGACTATGATGAGAGAAGCCACCTGCATGA 

CACCTTCACCCAGATGACCCATGCCCTGCAGGAGCTGGCTGCTGCCCAGGGATCCTTTGAGGT 

TGCCTTCCCTGATGCTGCAGAGAAAATGAAGAAGGTCATTACACAGCTTAAAGAAGCCCAGGC 

TTGCATCCCTCCCTGCGGTCTCCAGGAGTTCGCCCGGCGTTTCCTCTGCAGCGGGTGCTACTC 

TAGGGTCTGCGACCTCCCGCTGGACTGCCCAGTTCAGGATGTGACAGTGACTCGGGGCGACCA 

GGCTATGTTTTCTTGCATCGTAAACTTCCAGCTGCCAAAGGAGGAGATCACCTATTCCTGGAA 

GTTCGCAGGAGGAGGTCTCCGGACTCAGGACTTGTCCTATTTCCGAGATATGCCGCGGGCCGA 

AGGATACCTGGCGCGGATCCGGCCGGCTCAGCTCACGCACCGCGGGACGTTCTCCTGCGTGAT 

CAAGCAAGACCAGCGCCCCCTGGCCCGGCTCTACTTCTTTCTTAACGTCCTCGGGGCCCTCGC 

ATCAGCGAGTGCGACAGTGTTGGCGTGGTGAGTTCTGGGGACTCCGGAGCCCCAGCATCTAGC 

TCCCCGCTGTCTCAGATCCCACCGAGAAGTCTGGGTTCCCAGCAACCTCCAACCCAGGAGGAT 

GTTCTTTCGATGGTACTGCAGTGGCAACTAACAAAGGTATCTTTCCTCCTTCCCTATCCTATT 

TCCATCCTGAAAATAAAGAATATATTTCAACTCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAA 
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FIGURE 164 

MALIAIASAVPSALIALAVFRVPAWACLLCFTTYSERLRICQME^GMRSPKLEECEEAFTAAF 
QGLSDTEISEETIHTSSVSWGRCRGRAGEAQRVRLRDRQRETVRGERLKDHENNRDLGTERHR 
QGKTAGQRLREGRMESQRGEDGDSERGEDGDSEREEDGDSEGE<METQEYGESERGGWTLRGGW 
RVRRMETHRKGRMESQERLETGEGIETQKGEDGDSEGGRWRLKEDGNPERGGQR 

Signal peptide: 

amino acids 1-26 

N-myristoylation site. 

amino acids 65-71 
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FIGURE 165 

CAGAATCGCAGATTGCCAGCCCTTTTCCCGACCCCTACGGAAAGACGAGTCCAGGGGCCGTCC 

TGGCGAGGTCAAAACATTTAGTCTGGTCTTTTCAGCGTGGACCCTGCCAGCAGCCAGGCCMG 

GAGCTCTCTGATGTCACCCTCATTGAGGGTGTGGGTAATGAGGTGATGGTGGTGGCAGGTGTG 

GTGGTGCTGATTCTAGCCTTGGTCCTAGCTTGGCTCTCTACCTACGTAGCAGACAGCGGTAGC 

AACCAGCTCCTGGGCGCTATTGTGTCAGCAGGCGACACATCCGTCCTCCACCTGGGGCATGTG 

GACCACCTGGTGGCAGGCCAAGGCAACCCCGAGCCAACTGAACTCCCCCATCCATCAGAGGGT 

AATGATGAGAAGGCTGAAGAGGCGGGTGAAGGTCGGGGAGACTCCACTGGGGAGGCTGGAGCT 

GGGGGTGGTGTTGAGCCCAGCCTTGAGCATCTCCTTGACATCCAAGGCCTGCCCAAAAGACAA 

GCAGGTGCAGGCAGCAGCAGTCCAGAGGCCCCCCTGAGATCTGAGGATAGCACCTGCCTCCCT 

CCCAGCCCTGGCCTCATCACTGTGCGGCTCAAATTCCTCAATGATACCGAGGAGCTGGCTGTG 

GCTAGGCCAGAGGATACCGTGGGTGCCCTGAAGAGCAAATACTTCCCTGGACAAGAAAGCCAG 

ATGAAACTGATCTACCAGGGCCGCCTGCTACAAGACCCAGCCCGCACACTGCGTTCTCTGAAC 

ATTACCGACAACTGTGTGATTCACTGCCACCGCTCACCCCCAGGGTCAGCTGTTCCAGGCCCC 

TCAGCCTCCTTGGCCCCCTCGGCCACTGAGCCACCCAGCCTTGGTGTCAATGTGGGCAGCCTC 

ATGGTGCCTGTCTTTGTGGTGCTGTTGGGTGTGGTCTGGTACTTCCGAATCAATTACCGCCAA 

TTCTTCACAGCACCTGCCACTGTCTCCCTGGTGGGAGTCACCGTCTTCTTCAGCTTCCTAGTA 

TTTGGGATGTATGGACGATS&GGACATAGGAAGAAAATGAAAGGCATGGTCTTTCTCCTTTAT 

GGCCTCCCCACTTTTCCTGGCCAGAGCTGGGCCCAAGGGCCGGGGAGGGAGGGGTGGAAAGGA 

TGTGATGGAAATCTCCTCCATAGGACACAGGAGGCAAGTATGCGGCCTCCCCTTCTCATCCAC 

AGGAGTACAGATGTCCCTCCCGTGCGAGCACAACTCAGGTAGAAATGAGGATGTCATCTTCCT 

TCACTTTTAGGGTCCTCTGAAGGAGTTCAAAGCTGCTGGCCAAGCTCAGTGGGGAGCCTGGGC 

TCTGAGATTCCCTCCCACCTGTGGTTCTGACTCTTCCCAGTGTCCTGCATGTCTGCCCCCAGC 

ACCCAGGGCTGCCTGCAAGGGCAGCTCAGCATGGCCCCAGCACAACTCCGTAGGGAGCCTGGA 

GTATCCTTCCATTTCTCAGCCAAATACTCATCTTTTGAGACTGAAATCACACTGGCGGGAATG 

AAGATTGTGCCAGCCTTCTCTTATGGGCACCTAGCCGCCTTCACCTTCTTCCTCTACCCCTTA 

GCAGGAATAGGGTGTCCTCCCTTCTTTCAAAGCACTTTGCTTGCATTTTATTTTATTTTTTTA 

AGAGTCCTTCATAGAGCTCAGTCAGGAAGGGGATGGGGCACCAAGCCAAGCCCCCAGCATTGG 

GAGCGGCCAGGCCACAGCTGCTGCTCCCGTAGTCCTCAGGCTGTAAGCAAGAGACAGCACTGG 

CCCTTGGCCAGCGTCCTACCCTGCCCAACTCCAAGGACTGGGTATGGATCGCTGGGCCCTAGG 

CTCTTGCTTCTGGGGCTATTGGAGGGTCAGTGTCTGTGACTGAATAAAGTTCCATTTTGTGGA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 166 

MELSDVTLIEGVGNEVMWAGWVLIIJ^VLAWLSTWADSGSNQLLGAIVSAGDTSVLHLGH 
VDHLVAGQGNPEPTELPHPSEGNDEKAEEAGEGRGDSTGEAGAGGGVEPSLEHLLDIQGLPKR 
QAGAGSSSPEAPLRSEDSTCLPPSPGLITVRLKFLNDTEELAVARPEDTVGALKSKYFPGQES 
QMKLIYQGRLLQDPARTLRSLNITDNCVIHCHRSPPGSAVPGPSASLAPSATEPPSLGVNVGS 
LMVPVFWLLGWWYFRINYRQFFTAPATVSLVGVTVFFSFLVFGMYGR 

Signal peptide: 

amino acids 1-36 

Transmembrane domains: 

amino acids 246-267, 275-301 

N-glycosylation sites. 

amino acids 162-166, 211-215 

N-myristoylation sites. 

amino acids 48-54, 105-111, 109-115, 129-135, 177-183, 247-253 

Cell attachment sequence. 

amino acids 97-100 
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FT CURE 167 

rrrrrCTGTGTGTCGCCGGAGCCGAAGCGCGCAGGCCCGTCCCGGTGGCCGGGGAGCGGGCGGGTGGGGGCGCC^ 

TTTTTGCAGAAGAATATTATCCCTTCTCAGAGGTCC 

:gttttttgtgtcactttcggccggggagaacgtcc 



GGATCCTGGTTGTCTTCTCCTTCATCAAAGAGGCCATTCT^ 



gcttggcatgtccaacagaaatagtttttgctgttgaj 



gatgtggcttcgccccctccactctactgccagt 



^liiiiii=is 

TCAATAAATGTTTGTTTAATGAA 



ACTTTCTCTGTCAAATCTCAACTTAGACTTGACTTCCTCC 
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FIGURE 168 

MWE^YLLSWLSLFIQVAFITIAVAAGLYYI^LIEEYTVATSRIIKYMIWFSTAVLIGLYVFE 
RFPTSMIGVGLFTNLVYFGLLQTFPFIMLTSPNFILSCGLVWNHYLAFQFFAEEYYPFSEVL 
AYFTFCLWIIPFAFFVSLSAGENVLPSTMQPGDDWSNYFTKGKRGKRLGILWFSFIKEAIL 
PSRQKIY 

Signal peptide : 

amino acids 1-25 

Transmembrane domain: 

amino acids 126-146 

Casein kinase II phosphorylation site. 

amino acids 145-148 

N-myristoylation sites. 

amino acids 73-78, 82-87 

Amidation sites. 

amino acids 168-171, 171-174 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 91-101 
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FTGURE 169 

CAAAGCCCTACCCTCACCATTCACCAGGTCCTGTGGGAAGAGCAGCGTGGAGGTGGGCTGAGG 

TTAGAAGGTGCAGAGCGTGGAAGAAGATTGTGAGCTGAGTATTGGACATCTGTTCTTGAATAG 

TCCCTGGGCCTGCCATAGGAAAGGAAGTTCTCCAGGGTTACAGTTCTTATCCGCGTGAATACA 

CMSGCTCTGTTACGAAAAATTAATCAGGTGCTGCTGTTCCTTCTGATCGTGACCCTCTGTGT 

GATTCTGTATAAGAAAGTTCATAAGGGGACTGTGCCCAAGAATGACGCAGATGATGAATCCGA 

GACTCCTGAAGAACTGGAAGAAGAGATTCCTGTGGTGATTTGTGCTGCAGCAGGGAGGATGGG 

TGCCACTATGGCTGCCATCAATAGCATCTACAGCAACACTGACGCCAACATCTTGTTCTATGT 

AGTGGGACTCCGGAATACTCTGACTCGAATACGAAAATGGATTGAACATTCCAAACTGAGAGA 

AATAAACTTTAAAATCGTGGAATTCAACCCGATGGTCCTCAAAGGGAAGATCAGACCAGAGTC 

ATCGAGGCCTGAATTGCTCCAGCCTCTGAACTTTGTTCGATTTTATCTCCCTCTACTTATCCA 

CCAACACGAGAAAGTCATCTATTTGGACGATGATGTAATTGTACAAGGTGATATCCAAGAACT 

GTATGACACCACCTTGGCCCTGGGCCACGCGGCGGCTTTCTCAGATGACTGCGATTTGCCCTC 

TGCTCAGGACATAAACAGACTCGTGGGACTTCAGAACACATATATGGGCTATCTGGACTACCG 

GAAGAAGGCCATCAAGGACCTTGGCATCAGCCCCAGCACCTGCTCTTTCAATCCTGGTGTGAT 

TGTTGCCAACATGACAGAATGGAAGCACCAGCGCATCACCAAGCAATTGGAGAAATGGATGCA 

AAAGAATGTGGAGGAAAACCTCTATAGCAGCTCCCTGGGAGGAGGGGTGGCCACCTCCCCAAT 

GCTGATTGTGTTTCATGGGAAATATTCCACAATTAACCCCCTGTGGCACATAAGGCACCTGGG 

CTGGAATCCAGATGCCAGATATTCGGAGCATTTTCTGCAGGAAGCTAAATTACTCCACTGGAA 

TGGAAGACATAAACCTTGGGACTTCCCTAGTGTTCACAACGACTTATGGGAAAGCTGGTTTGT 

TCCTGACCCTGCAGGGATATTTAAACTCAATCACCATAGCT6ATATAACTCTACCCTTAAAAT 

ATTCCCTGTATAGAAATGTGGAATTGTCCCTTTGTAGCCAACTATAACATTGTTCTTTATGAA 

TATTACCTTTGATACATATGATCCACAATATAAAAACCAAAAACTACTGTGTGCAAATTATAC 

CTTGGACCATATAGGCATTGATTAACTTCTTTAAGTACATGTGATAACTATGGAAATCAAGAT 

TATGTGACTGAAAAACATAAAGGAAGAGACCCATCTAGATAACAGCAATCAACCTGCTTAATT 

CTGAATGACAATTATATCCACAAATTTTTAAAACTTCTACATGTATTTTTCACATGAAGATCT 

CCTTAACAGGTTGCCAACCTTTTCTTTTATAAAACTATTACATTTAAAATATGGACGTCTGAA 

AAATAAAATATTCATCATTTTTAAAA 
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FIGURE 170 

MALLRKINQVLLFLLIVTLCVILYKKVHKGTVPKNDADDESETPEELEEEIPWICA7\AGRMG 
ATMAAINSIYSNTDANILFYWGLRNTLTRIRKWIEHSKLREINFKIVEFNPMVLKGKIRPDS 
SRPELLQPLNFVRFYLPLLIHQHEKVIYLDDDVIVQGDIQELYDTTLALGHAAAFSDDCDLPS 
AQDINRLVGLQNTYMGYLDYRKKAIKDLGISPSTCSFNPGVIVANMTEWKHQRITKQLEKWMQ 
KNVEENLYSSSLGGGVATSPMLIVFHGKYSTINPLWHIRHLGWNPDARYSEHFLQEAKLLHWN 
GRHKPWDFPSVHNDLWESWFVPDPAGI FKLNHHS 

Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 234-238 

Tyrosine kinase phosphorylation site. 

amino acids 253-261 

N-myristoylation sites. 

amino acids 63-69, 86-92, 198-204, 218-224, 229-235, 265-271, 
266-272 
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FIGURE 171 

GCCAGAGGCTGCAGCTGGAGCCCAGAGCCCAAGATGGAGCCCCAGCTGGGGCCTGAGGCTGCC 

GCCCTCCGCCCTGGCTGGCTGGCCCTGCTGCTGTGGGTCTCAGCCCTGAGCTGTTCTTTCTCC 

TTGCCAGCTTCTTCCCTTTCTTCTCTGGTGCCCCAAGTCAGAACCAGCTACAATTTTGGAAGG 

ACTTTCCTCGGTCTTGATAAATGCAATGCCTGCATCGGGACATCTATTTGCAAGAAGTTCTTT 

AAAGAAGAAATAAGATCTGACAACTGGCTGGCTTCCCACCTTGGACTGCCTCCCGATTCCTTG 

CTTTCTTATCCTGCAAATTACTCAGATGATTCCAAAATCTGGCGCCCTGTGGAGATCTTTAGA 

CTGGTCAGCAAATATCAAAACGAGATCTCAGACAGGAGAATCTGTGCCTCTGCATCAGCCCCA 

AAGACCTGCAGCATTGAGCGTGTCCTGCGGAAAACAGAGAGGTTCCAGAAATGGCTGCAGGCC 

AAGCGCCTCACGCCGGACCTGGTGCAGGACTGTCACCAGGGCCAGAGAGAACTAAAGTTCCTG 

TGTATGCTGAGAT^CACCAGTGAAAAAGCCTGGCATGGAGCCCAGCACTGAGAACTTCCAGA 

AAGTGTTAGCCTTCTCCCAACTGTGTTATACCAACCACATTTTCAAATAGTAATCATTAAAGA 

GGCTTCTGCATCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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172/550 

FIGURE 172 

MEPQLGPEAAALRPGWLALLLWVSALSCSFSLPASSLSSLVPQVRTSYNFGRTFLGLDKCNAC 
IGTSICKKFFKEEIRSDNWLASHLGLPPDSLLSYPANYSDDSKIWRPVEIFRLVSKYQNEISD 
RRICASASAPKTCSIERVLRKTERFQKWLQAKRLTPDLVQDCHQGQRELKFLCMLR 

Signal peptide: 

amino acids 1-28 

N-glycosylation site. 

amino acids 100-103 

cAMP- and cGMP -dependent protein kinase phosphorylation site . 

amino acids 158-161 

N-myristoylation sites. 

amino acids 56-61, 65-70 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 18-28 

Prenyl group binding site (CAAX box) • 

amino acids 179-182 

Leucine zipper pattern. 

amino acids 5-26 
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173/550 

FIGURE 173 

GCTGGACTGCTCGCTGGCCGGCAGGGCACCGTTTTGAAGGTCCTAGCCCACCTGGGCTGGCTC 
ACGCGCACGACTAGCCGCTCCCATACAGCACGCCCGGACTCTGTCGTCGCTTAAGGCCACTCC 
TATTCTACGGCTGACCCCTGGTGGTCACGTGGATCTGTTCGCCACGCAAGTCTGGGTCCTTCG 
GCGATTGACCGGGGTCCTTGCTGTTCGGGAGCCTCTCCTAAGCTGCCTGTTCGCGCGAGAGTT 
TGGAGGGGCGGGTTTGGGGTCGGTGTCTGATTGGGGCTCGCACCGCAGCACGCTGGAGTCCCG 
CTTAGGTACCAGTTAGCGTCAGGGGAGCTGGGTCAGGCGGTCGCCGGGACACCCCGTGTGTGG 
CAGGCGGCGAAGCGCTCTGGAGAATCCCGGACAGCCCTGCTCCCTGCAGCCAGGTGTAGTTTC 
GGGAGCCACTGGGGCCAAAGTGAGAGTCCAGCGGTCTTCCAGCGCTTGGGCCACGGCGGCGGC 
CCTGGGAGCAGAGGTGGAGCGACCCCATTACGCTAAAGATGAAAGGCTGGGGTTGGCTGGCCC 
TGCTTCTGGGGGCCCTGCTGGGAACCGCCTGGGCTCGGAGGAGCCAGGATCTCCACTGTGGAG 
CATGCAGGGCTCTGGTGGATGAACTAGAATGGGAAATTGCCCAGGTGGACCCCAAGAAGACCA 
TTCAGATGGGATCTTTCCGGATCAATCCAGATGGCAGCCAGTCAGTGGTGGAGGTGCCTTATG 
CCCGCTCAGAGGCCCACCTCACAGAGCTGCTGGAGGAGATATGTGACCGGATGAAGGAGTATG 
GGGAACAGATTGATCCTTCCACCCATCGCAAGAACTACGTACGTGTAGTGGGCCGGAATGGAG 
AATCCAGTGAACTGGACCTACAAGGCATCCGAATCGACTCAGATATTAGCGGCACCCTCAAGT 
TTGCGTGTGAGAGCATTGTGGAGGAATACGAGGATGAACTCATTGAATTCTTTTCCCGAGAGG 
CTGACAATGTTAAAGACAAACTTTGCAGTAAGCGAACAGATCTTTGTGACCATGCCCTGCACA 
TATCGCATGATGAGCTATGAACCACTGGAGCAGCCCACACTGGCTTGATGGATCACCCCCAGG 
AGGGGAAAATGGTGGCAATGCCTTTTATATATTATGTTTTTACTGAAATTAACTGAAAAAATA 
TGAAACCAAAAGT 
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174/550 

FIGURE 174 

MKGWGWLALLLGALLGTAWARRSQDLHCGACRALVDELEWEIAQVDPKKTIQMGSFRINPDGS 
QSWEVPYARSEAHLTELLEEICDRMKEYGEQIDPSTHRKNYVRWGRNGESSELDLQGIRID 
SDISGTLKFACESIVEEYEDELIEFFSREADNVKDKLCSKRTDLCDHALHISHDEL 

Signal peptide: 

amino acids 1-20 

N-myristoylation sites. 

amino acids 12-18, 16-22, 29-35 ^ 

Endoplasmic reticulum targeting sequence . 

amino acids 179-184 
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175/550 

FIGURE 175 

CGCAGCGCGGCAGTCCTGATGGCCCGGCATGGGTTACCGCTGCTGCCCCTGCTGTCGCTCCTG 
GTCGGCGCGTGGCTCAAGCTAGGAAATGGACAGGCTACTAGCATGGTCCAACTGCAGGGTGGG 
AGATTCCTGATGGGAACAAATTCTCCAGACAGCAGAGATGGTGAAGGGCCTGTGCGGGAGGCG 
ACAGTGAAACCCTTTGCCATCGACAyATTTCCTGTCACCAACAAAGATTTCAGGGATTTTGTC 
AGGGAGAAAAAGTATCGGACAGAAGCTGAGATGTTTGGATGGAGCTTTGTCTTTGAGGACTTT 
GTCTCTGATGAGCTGAGAAACAAAGCCACCCAGCCAATGAAGTCTGTACTCTGGTGGCTTCCA 
GTGGAAAAGGCATTTTGGAGGCAGCCTGCAGGTCCTGGCTCTGGCATCCGAGAGAGACTGGAG 
CACCCAGTGTTACACGTGAGCTGGAATGACGCCCGTGCCTACTGTGCTTGGCGGGGAAAACGA 
CTGCCCACGGAGGAAGAGTGGGAGTTTGCCGCCCGAGGGGGCTTGAAGGGTCAAGTTTACCCA 
TGGGGGAACTGGTTCCAGCCAAACCGCACCAACCTGTGGCAGGGAAAGTTCCCCAAGGGAGAC 
AAAGCTGAGGATGGCTTCCATGGAGTCTCCCCAGTGAATGCTTJ'CCCCGCCCAGAACAACTAC 
GGGCTGTATGACCTCCTGGGGAACGTGTGGGAGTGGACAGCATCACCGTACCAGGCTGCTGAG 
CAGGACATGCGCGTCCTCCGGGGGGCATCCTGGATCGACACAGCTGATGGCTCTGCCAATCAC 
CGGGCCCGGGTCACCACCAGGATGGGCAACACTCCAGATTCAGCCTCAGACAACCTCGGTTTC 
CGCTGTGCTGCAGACGCAGGCCGGCCGCCAGGGGAGCTGTAAGCAGCCGGGTGGTGACAAGGA 
GAAAAGCCTTCTAGGGTCACTGTCATTCCCTGGCCATGTTGCAAACAGCGCAATTCCAAGCTC 
GAGAGCTTCAGCCTCAGGAAAGAACTTCCCCTTCCCTGTCTCCCATCCCTCTGTGGCAGGCGC 
CTCTCACCAGGGCAGGAGAGGACTCAGCCTCCTGTGTTTTGGAGAAGGGGCCCAATGTGTGTT 
GACGATGGCTGGGGGCCAGGTGTTTCTGTTAGAGGCCAAGTATTATTGACACAGGATTGCAAA 
CACACAAACAGTTGGAACAGAGCACTCTGAAAGGCCATTTTTTAAGCATTTTAAAATCTATTC 
TCTCCCCCTTTCTCCCTGGATGATTCAGGAAGCTGACATTGTTTCCTCAAGGCAGAATTTTCC 
TGGTTCTGTTTTCTCAGCCAGTTGCTGTGGAAGGAGAATGCTTTCTTTGTGGCCTCATCTGTG 
GTTTCGTGTCCCTCTGAAGGAAACTAGTTTCCACTGTGTAACAGGCAGACATGTAACTATTTA 
AAGCACAGTTCAGTCCTAAAAGGGTCTGGGAGAACCAGATGATGTACTAGGTGAAGCATTGCA 
TTGTGGGAATCACAAAGCAAATAGTACTCCAGAAAGACAAATATCAGAAGCTTCCTATTCTTT 
TTTTTTTTTTTTTTTTTTTTTTGAGACAGGGTCTTTCTCTGTTGCCGAGGCTAGAGTGCACTG 
GTGATCACGGCTCACTCTAGCCTTGAATTCCTGGGCCCAAGCAATTCTCCCACCTCAGCCTCC 
TGAGTAGCTGGGACTACAAGTGTGCACCACCATGCCTGGCTAATTTTTTGAATTTTTGTAGTG 
ATGGGATCTCGCTCTGTTGCCCAGGGTGGTCTCGAACTCCTGGCCTCAAGCGATCCTCCCACC 
TCGACCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCTCGCCTGGGCCCCCTTCTCCATA 
TGCCTCCAAAAACATGTCCCTGGAGAGTAGCCTGCTCCCACACTGTCACTGGATGTCATGGGG 
CCAATAAAATCTCCTGCAATTGTGTATCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAA 
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176/550 

FIGURE 176 

MARHGLPLLPLLSLLVGAWLKLGNGQATSMVQLQGGRFLMGTNSPDSRDGEGPVREATVKPFA 
IDIFPVTNKDFRDFVREKKYRTEAEMFGWSFVFEDFVSDELRNKATQPMKSVLWWLPVEKAFW 
RQPAGPGSGIRERLEHPVLHVSWNDARAYCAWRGKRLPTEEEWEFAARGGLKGQVYPWGNWFQ 
PNRTNLWQGKFPKGDKAEDGFHGVSPVNAFPAQNNYGLYDLLGNVWEWTASPYQAAEQDMRVL 
RGASWIDTADGSANHRARVTTRMGNTPDSASDNLGFRCAADAGRPPGEL 

Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 191-195 

N-myristoylation sites. 

amino acids 23-29, 25-31, 175-181 

Am i da t ion site. 

amino acids 159-163 
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177/550 
FIGURE 177 

GCCTTCTCGCGCCTGACCATGCACCCCTGCATCTTCCTGCTGGGCCACAGGCGAGCGCTTTAT 

TTCTGGAGCTGAGGGCTAAAACTTTTTTGACTTTTCTTCTCCTCAACATCTGAATCMSCCAT 

GTGCCCAGAGGAGCTGGCTTGCAAACCTTTCCGTGGTGGCTCAGCTCCTTAACTTTGGGGCGC 

TTTGCTATGGGAGACAGCCTCAGCCAGGCCCGGTTCGCTTCCCGGACAGGAGGCAAGAGCATT 

TTATCAAGGGCCTGCCAGAATACCACGTGGTGGGTCCAGTCCGAGTAGATGCCAGTGGGCATT 

TTTTGTCATATGGCTTGCACTATCCCATCACGAGCAGCAGGAGGAAGAGAGATTTGGATGGCT 

CAGAGGACTGGGTGTACTACAGAATTTCTCACGAGGAGAAGGACCTGTTTTTTAACTTGACGG 

TCAATCAAGGATTTCTTTCCAATAGCTACATCATGGAGAAGAGATATGGGAACCTCTCCCATG 

TTAAGATGATGGCTTCCTCTGCCCCCCTCTGCCATCTCAGTGGCACGGTTCTACAGCAGGGCA 

CCAGAGTTGGGACGGCAGCCCTCAGTGCCTGCCATGGACTGACTGGATTTTTCCAACTACCAC 

ATGGAGACTTTTTCATTGAACCCGTGAAGAAGCATCCACTGGTTGAGGGAGGGTACCACCCGC 

ACATCGTTTACAGGAGGCAGAAAGTTCCAGAAACCAAGGAGCCAACCTGTGGATTAAAGGGTA 

TTGTGACTCACATGTCCTCCTGGGTTGAAGAATCTGTTTTGTTCTTTTGGTAGTTTTATTAAA 

ACATGACCTATTCTTACTCAAGTCTCTTATCTCCTCTGTATTCTTTTTTTTTTAATATCTTCA 

TGACATTCAAATCTCTTCTGTATTCTCTTGCCAGAAAGTGTACATTCTTTTTGCTTGTATAAA 

CCCTTTCACTTGTC 
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178/550 

FIGURE 178 

MPCAQRSWLANLSWAQLLNFGALCYGRQPQPGPVRFPDRRQEHFIKGLPEYHWGPVRVDAS 
GHFLSYGLHYPITSSRRKRDLDGSEDWVYYRISHEEKDLFFNLTVNQGFLSNSYIMEKRYGNL 
S HVKMMAS S APLCHLSGT VLQQGTRVGTAALS ACHGLTG FFQL PHGDFFIE PVKKH PLVEGGY 
HPHIVYRRQKVPETKEPTCGLKGIVTHMSSWVEESVLFFW 

Signal peptide : 

amino acids 1-27 

N-glycosylation sites. 

amino acids 11-15, 105-109, 125-129 

N-myristoylation site. 

amino acids 149-155 
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179/550 
PTCTTRE 179 

cagatttaaaaagaaaacctttactgaa^^ 

TGCCAATTCTGATCTGAACAGAAAATCCZ^AGAACAGGGAT^STGTGGATTACAGTTTTCTCT 
GCCTTGCCTACGACTGTTTCTGGTTGTTACCTGTTATCTTTTATTATTACTCCACAAAGAAAT 

Stgga^ 

CCTTTCGAGTATTCCTAAGAATTTTCCTGAAAGTACAGTTTTTCTGTATCTGACTGGGAATAA 

tatScSatatStgaaagtgaatt^ 
StSaacatt^^ 

aSctaaataataatttcatcaaacgcttagatc^ 

?StggtSggt?gctcttcgga^^ 
mcIggctttcaacatcttgaaaaccttgcttgtttgta^ 

agScca^a^gcctttgaagtacttaaaagtc^ 

^Staagtcmaatgatttagagaatttaaattctgacacattcagtttgtt^ 

^rAGCATCTTTGAAGATCCTTAATCTGTCATTTAATAATCTTACAGCCTTGCATCCAAGGGT 

^cccccatccatgcgtggcagagcattacgttatatt^^ 

^Saaa^gtatccaSgcttgggctgttgtaaaat 

Sc^a^gatggcctggcataaagtaacca^ 

tgagaacattactttctgggaacgaattcctacttcacctgctggtagattttttcaagagaa 
^™gg^aatccattagagac^^ 

aacatctc^ 

aIaISaaaggcatcagaaaactcaagggaaa^^ 

cttggagcagattcgacttcataaacaaattgttcctgaaaatgaggcacaggtcattctttt 
aggttagcattattaaaatatgttttttnttaaaaaaaaaaaaaaaaaaaaaaaa 
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180/550 

FIGURE 180 

MCGLQFSLPCLRLFLWTCYLLLLLHKEILGCSSVCQLCTGRQINCRNLGLSSIPKNFPESTV 
FLYLTGNNISYINESELTGLHSLVALYLDNSNILYVYPKAFVQLRHLYFLFLNNNFIKRLDPG 
IFKGLLNLRNLYLQYNQVSFVPRGVFNDLVSVQYLNLQRNRLTVLGSGTFVGMVALRILDLSN 
NNILRISESGFQHLENLACLYLGSNNLTKVPSNAFEVLKSLRRLSLSHNPIEAIQPFAFKGLA 
NLEYLLLKNSRIRNVTRDGFSGINNLKHLILSHNDLENLNSDTFSLLKNLIYLKLDRNRIISI 
DNDTFENMGASLKILNLSFNNLTALHPRVLKPLSSLIHLQANSNPWECNCKLLGLRDWLASSA 
I TLN I YCQN P P SMRGRALR Y INI TNC VT SSI N VSRAWAWKS PH I HHKTT ALMMAWH K VT TNG 
SPLENTETENITFWERIPTSPAGRFFQENAFGNPLETTAVLPVQIQLTTSVTLNLEKNSALPN 
DAASMSGKTSLICTQEVEKLNEAFDILLAFFILACVLIIFLIYKVVQFKQKLKASENSRENRL 
EY YS FYQSARYNVTAS ICNTS PN SLES PGLEQI RLHKQI VPENEAQVI LFEHS AL . 

Signal peptide: 

amino acids 1-41 

Transmembrane domain: 

amino acids 530-547 

N-glycosylation sites. 

amino acids 71-75, 76-80, 215-219, 266-270, 317-321, 331-335, 
336-340, 400-404, 410-414, 451-455, 579-583 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 231-235 

N-myristoylation sites. 

amino acids 3-9, 69-75, 126-132, 174-180 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 506-514 
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181/550 

FTftPRE 181 

GGCCTGGCGCGGCGCTCCGGTAAGGCGTGTGTGCGGCAGGGCGGGGACAGAACCGTCCTCTCG 

GGCTCTGGGCGTGTCCGAGACCGCGCTCCCCGCCGAAATCAAGCTCCGAGTCATCCGTGTGGG 

GCATTCGTCCCCCCTGGCACAGTTGGCCTCTTTCCAGAAGCCCGTTTTGTTTGTTTTACGTCT 

AAATTCGCGTCGGTTCTTATTTCTCTCCCTGGCAAGGTCTGAAGACGGGTAGGAGAATAACCT 

GTGTCAGCGTGTT&SSATGCCGTCCCGTACCAACCTGGCTACTGGAATCCCCAGTAGTAAAGT 

GAAATATTCAAGGCTCTCCAGCACAGACGATGGCTACATTGACCTTCAGTTTAAGAAAACCCC 

TCCTAAGATCCCTTATAAGGCCATCGCACTTGCCACTGTGCTGTTTTTGATTGGCGCCTTTCT 

CATTATTATAGGCTCCCTCCTGCTGTCAGGCTACATCAGCAAAGGGGGGGCAGACCGGGCCGT 

TCCAGTGCTGATCATTGGCATTCTGGTGTTCCTACCCGGATTTTACCACCTGCGCATCGCTTA 

CTATGCATCCAAAGGCTACCGTGGTTACTCCTATGATGACATTCCAGACTTTGATGACTAfiCA 

CCCACCCCATAGCTGAGGAGGAGTCACAGTGGAACTGTCCCAGCTTTAAGATATCTAGCAGAA 

ACTATAGCTGAGGACTAAGGAATTCTGCAGCTTGCAGATGTTTAAGAAAATAATGGCCAGATT 

TTTTGGGTCCTTCCCAAAGATGTTAAGTGAACCTACAGTTAGCTAATTAGGACAAGCTCTATT 

TTTCATCCCTGGGCCCTGACAAGTTTTTCCACAGGAATATGTATCATGGAAGAATAGAGGTTA 

TTCTGTAATGGAAAAGTGTTGCCTGCCACCACCCTCTGTAGAGCTGAGCATTTCTTTTAAATA 

GTCTTCATTGCCAATTTGTTCTTGTAGCAAATGGAACAATGTGGTATGGCTAATTTCTTATTA 

TTAAGTAGTTTATTTTAAAAATATCTGAGTATATTATCCTGTACACTTATCCCTACCTTCATG 

TTCCAGTGGAAGACCTTAGTAAAATGAAAGATCAGTGAGTTCATCTGTAATATTTTTTTTACT 

TGCTTTCTTACTGACAGCAACCAGGAATTTTTTTATCCTGCAGAGCAAGTTTTCAAAATGTAA 

ATACTTCCTCTGTTTAACAGTCCTTGGACCATTCTGATCCAGTTCACCAGTAGGTTGGACAGC 

ATATAATTTGCATCATTTTGTCCCTTGTAAATCAAGATGTTCTGCAGATTATTCCTTTAACGG 

CCGGACTTTTGGCTGTTTCCTAATGAAACATGTAGTGGTTATTATTTAGAGTTTATAGCCGTA 

TTGCTAGCACCTTGTAGTATGTCATCATTCTGCTCATGATTCCAAGGATCAGCCTGGATGCCT 

AGAGGACTAGATCACCTTAGTTTGATTCTATTTTTTAGCTTGCAAAAAGTGACTTATATTCCA 

AAGAAATTAAAATGTTGAAATCCAAATCCTAGAAATAAAATGAGTTTNNTTCCAAAAAAAAAA 

^aaaaaaaaaaaaaaaaaaaaaAaaaaaaaaaaaaaaaaaaaaaaaaa 
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182/550 

FIGURE 182 

MMPSRTNLATGIPSSKVKYSRLSSTDDGYIDLQFKKTPPKIPYKAIALATVLFLIGAFLIIIG 
SLLLSGYISKGGADRAVPVLIIGILVFLPGFYHLRIAYYASKGYRGYSYDDIPDFDD 

Transmembrane domains : 

amino acids 45-66, 79-95 



N-myristoylation sites. 

amino acids 11-17, 75-81 
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183/550 

FT CURE 183 

SSccaaaSS 

AT^CAGAACA^TTCATC 
CCTCTGGCAACCACT 

ATCAGCACTTCATTCCTTTCTATGGCTGAATAATAGTCCACTGTA^ 
rrAPA^TGGGTTGTTTCCACCTTCTGGCTATTATAAATATTGCTGCTATA^ 

a?SSS^ 

^^^^^^^^^^^^^ 

SSctSSSSSgtgctgccggaaga^ 

TCTCTGGT<3ATOTCACAGTt01^^H^ TTCGAC TCTGAGATCTGTGGTGTTGTGTCAGAT 
^GGG^CAGCAGCAGCAGATCCTGCAGATGGCCATCGTGGAACACCTGT^ 



C*CAGCAGTGTATCCCGAGT<*GCAAAGCCATTGACAGG 

^gtgtgggacgc^ 

rA^TGAATCGAATCCTGGAAGCCCTGCACGAACAAGACCTGGGTCCTGCGTTGG^^ 
CAGCGCC^GC^A^CTCAACAGCTCCCT 

gScgSg^^ 



sss^sssssssssssssssssss^ 

atcSggtgmgatgggcaS 

cIotmcctcagot^ 
cggSctgcactggggtctggaatcac^ 

CCGTTGTTTTATAACTTTGAACAAATGTATTTACTGCCCTTCTCAAAA 
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184/550 

FIGURE 184 

QCCRKIKDTVQKLASDHKDIHSSVSRVGKAIDRNFDSEICGVVSDAVWDAREQQQQILQMAIV 
EHLYQQGMLSVAEELCQESTLNVDLDFKQPFLELNRILEALHEQDLGPALEWAVSHRQRLLEL 
NSSLEFKLHRLHFIRLLAGGPAKQLEALSYARHFQPFARLHQREIQVMMGSLVYLRLGLEKSP 
YCHLLDSSHWAEICETFTRDACSLLGLSVESPLSVSFASGCVALPVLMNIFCAVIEQRQCTGVW 
NHKDELPIEIELGMKCWYHSVFACPILRQQTSDSNPPIKLICGHVISRDALNKLINGGKLKCP 
YCPMEQNPADGKRI I F 

Transmembrane domain: 

amino acids 222-241 

N-glycosylation site. 

amino acids 129-133 

Tyrosine kinase phosphorylation site. 

amino acids 151-159, 184-193 

Amidation site. 

amino acids 327-331 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 222-233 
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185/550 
FTGURE 185 

GAGCGACGCTGTCTCTAGTCGCTGATCCCAASSSCACCGGCTCATCTTTGTCTACACTCTAAT 

CTGCGCAAACTTTTGCAGCTGTCGGGACACTTCTGCAACCCCGCAGAGCGCATCCATCAAAGC 

TTTGCGCAACGCCAACCTCAGGCGAGATGACTTGTACCGAAGAGATGAGACCATCCAGGTGAA 

AGGAAACGGCTACGTGCAGAGTCCTAGATTCCCGAACAGCTACCCCAGGAACCTGCTCCTGAC 

ATGGCGGCTTCACTCTCAGGAGAATACACGGATACAGCTAGTGTTTGACAATCAGTTTGGATT 

AGAGGAAGCAGAAAATGATATCTGTAGGTATGATTTTGTGGAAGTTGAAGATATATCCGAAAC 

CAGTACCATTATTAGAGGACGATGGTGTGGACACAAGGAAGTTCCTCCAAGGATAAAATCAAG 

AACGAACCAAATTAAAATCACATTCAAGTCCGATGACTACTTTGTGGCTAAACCTGGATTCAA 

GATTTATTATTCTTTGCTGGAAGATTTCCAACCCGCAGCAGCTTCAGAGACCAACTGGGAATC 

TGTCACAAGCTCTATTTCAGGGGTATCCf ATAACTCTCCATCAGTAACGGATCCCACTCTGAT 

TGCGGATGCTCTGGACAAAAAAATTGCAGAATTTGATACAGTGGAAGATCTGCTCAAGTACTT 

CAATCCAGAGTCATGGCAAGAAGATCTTGAGAATATGTATCTGGACACCCCTCGGTATCGAGG 

CAGGTCATACCATGACCGGAAGTCAAAAGTTGACCTGGATAGGCTCAATGATGATGCCAAGCG 

TTACAGTTGCACTCCCAGGAATTACTCGGTCAATATAAGAGAAGAGCTGAAGTTGGCCAATGT 

GGTCTTCTTTCCACGTTGCCTCCTCGTGCAGCGCTGTGGAGGAAATTGTGGCTGTGGAACTGT 

CAACTGGAGGTCCTGCACATGCAATTCAGGGAAAACCGTGAAAAAGTATCATGAGGTATTACA 

GTTTGAGCCTGGCCACATCAAGAGGAGGGGTAGAGCTAAGACCATGGCTCTAGTTGACATCCA 

GTTGGATCACCATGAACGATGCGATTGTATCTGCAGCTCAAGACCACCTCGATAAGAGAATGT 

GCACATCCTTACATTAAGCCTGAGAGAA 
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186/550 

FIGURE 186 

MHRLIFVYTLICANFCSCRDTSATPQSASIKALRNANLRRDDLYRRDETIQVKGNGYVQSPRF 
PNSYPRNLLLTWRLHSQENTRIQLVFDNQFGLEEAENDICRYDFVEVEDISETSTIIRGRWCG 
HKEVPPRIKSRTNQIKITFKSDDYFVAKPGFKIYYSLLEDFQPAAASETNWESVTSSISGVSY 
NSPSVTDPTLIADALDKKIAEFDTVEDLLKYFNPESWQEDLENMYLDTPRYRGRSYHDRKSKV 
DLDRLN D DAKRYSCT PRN YS VN I REELKLAN WFFPRCLLVQRCGGNCGCGT VNWRSCTCNSG 
KTVKKYHEVLQFEPGHIKRRGRAKTMALVDIQLDHHERCDCICSSRPPR 

Signal peptide: 

amino acids 1-18 

N-glycosylation site. 

amino acids 270-274 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 262-266 

Tyrosine kinase phosphorylation site. 

amino acids 256-265 

N-myris toylation sites . 

amino acids 94-100, 186-192, 297-303, 298-304 

TonB-dependent receptor proteins signature 1. 

amino acids 1-56 
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187/550 

FIGURE 187 

CAT6CCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTG 

TGTCTCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGT 

CCTACAATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTT 

CATATATGGGCAAAAGAAATGGCTGAATAAATCAGAATGCAGAAATATCAATAGAACCTACTG 

TGATCTTTCTGCTGAAACTTCTGACTACGAACACCAGTATTATGCCAAAGTTAAGGCCATTTG 

GGGAACAAAGTGTTCCAAATGGGCTGAAAGTGGACGGTTCTATCCTTTTTTAGAAACACAAAT 

TGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 

AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCT 

GAAGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAA 

CCACACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTT 

CGTCCCAGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGA 

TCAATCATCAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGT 

GTTTCTTTTTTCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAAGAGAAACA 

CCCAGCAAATTTGATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGA 

AAAAATCGTGATTAACTTTATCACCCTCAATATCTCGGATGATTCTAAAATTTCTCATCAGGA 

TATGAGTTTACTGGGAAAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAA 

CCTGAGGCCCCCTCAGGAGGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGA 

AATTTTTTGTGACTCTGAAGAAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAG 

CAGAACAATACCCCCGGATAAAACAGTCATTGAATATGAATATGATGTCAGAACCACTGACAT 

TTGTGCGGGGCCTGAAGAGCAGGAGCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATT 

ATTGGAGTCGCAGGCAGCGTTGGCAGTCTTGGGCCCGCAAACGTTACAGTACTCATACACCCC 

TCAGCTCCAAGACTTAGACCCCCTGGCGCAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGA 

AGAGCCATCGACGACCCTGGTCGACTGGGATCCCCAAACTGGCAGGCTGTGTATTCCTTCGCT 

GTCCAGCTTCGACCAGGATTCAGAGGGCTGCGAGCCTTCTGAGGGGGATGGGCTCGGAGAGGA 

GGGTCTTCTATCTAGACTCTATGAGGAGCCGGCTCCAGACAGGCCACCAGGAGAAAATGAAAC 

CTATCTCATGCAATTCATGGAGGAATGGGGGTTATATGTGCAGATGGAAAACTGATGCCAACA 

CTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAGTCACCCCTTTGATCCCAGCCATAAA 

GTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGTCTGTGAGAA 
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188/550 

FIGURE 188 

MPLPPLLLLLLAAPWGRAVPCVSGGLPKPANITFLSINMKNVLQWTPPEGLQGVKVTYTVQYF 
IYGQKKWLNKSECRNINRTYCDLSAETSDYEHQYYAKVKAIWGTKCSKWAESGRFYPFLETQI 
GPPEVALTTDEKSISWLTAPEKWKRNPEDLPVSMQQIYSNLKYNVSVLNTKSNRTWSQCVTN 
HTLVLTWLEPNTLYCVHVESFVPGPPRRAQPSEKQCARTLKDQSSEFKAKIIFWYVLPISITV 
FLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEKIVINFITLNISDDSKISHQD 
MSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFCDSEENTEGTSLTQQESLS 
RTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTQGTLLESQAALAVLGPQTLQYSYTP 
QLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDQDSEGCEPSEGDGLGEE 
GLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYVQMEN 

Signal sequence: 

amino acids 1-18 

Transmembrane domain : 

amino acids 240-260 

N-glycosylation sites. 

amino acids 31-34, 72-75, 80-83, 171-174, 180-183, 189-192, 
304-307, 523-526 

Tyrosine kinase phosphorylation site. 

amino acids 385-392, 518-526 

N-myristoylation sites. 

amino acids 53-58, 106-111, 368-373, 492-497 

Tissue factor 

amino acids 1-278 
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F IGURE 189 

cac?a?gaaga5gcSagaa^ 
Sgcgg?^?tgaa?cctg^aWctagtgt 

^^P^ggmQp^Q^^cCTGCTCTATCAGTGCAGCAACAACTTTAACGACAGCGTTCTGGAG 

???gg?cacgag?g^ 

SSSgSattggtggag 

aSccaSagSccgcattatg^ 

??ggtg1ctgaggctggcctctgggtgagcctcttccataccat^^ 

TTrrArTrTGAGGGTCACTGCACTTTGGAGTGCCTGGAAGAGGCTCTGG 

SgSS 



gagtgtcgctacaacacgaaagatagag^ 



ttccaggagtttcagtatct. 



ranATrTrTCTCTCATACCTTCTTTATTACCCAAGAATTAATCTTACTCGATGTGCAAGTATT 
rrA^ArATTATGGAACAACTTCAGTTCATTGGGGTTAAGGAGATCTACA^ 

SSSgag^tc^^^ 

AAAAAAAA 
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FIGURE 190 

MCCWPLLLLWGLLPGTAAGGSGRTYPHRTLLDSEGKYWLGWSQRGSQIAFRLQVRTAGYVGFG 
FSPTGAMASADIWGGVAHGRPYLQDYFTNANRELKKDAQQDYHLEYAMENSTHTIIEFTREL 
HTCDINDKSITDSTVRVIWAYHHEDAGEAGPKYHDSNRGTKSLRLLNPEKTSVLSTALPYFDL 
VNQDVPIPNKDTTYWCQMFKIPVFQEKHHVIKVEPVIQRGHESLVHHILLYQCSNNFNDSVLE 
SGHECYHPNMPDAFLTCETVIFAWAIGGEGFSYPPHVGLSLGTPLDPHYVLLEVHYDNPTYEE 
GLIDNSGLRLFYTMDIRKYDAGVIEAGLWVSLFHTIPPGMPEFQSEGHCTLECLEEALEAEKP 
SGIHVFAVLLHAHLAGRGIRLRHFRKGKEMKLIiAYDDDFDFNFQEFQYLKEEQTILPGDNLIT 
ECRYNTKDRAEMTWGGLSTRSEMCLSYLLYYPRINLTRCASIPDIMEQLQFIGVKEIYRPVTT 
WPFIIKSPKQYKNLSFMDAMNKFKWTKKEGLSFNKLVLSLPVNVRCSKTDNAEWSIQGMTALP 
PDIERPYKAEPLVCGTSSSSSLHRDFSINLLVCLLLLSCTLSTKSL 

Signal peptide : 

amino acids 1-18 

Transmembrane domains: 

amino acids 56-73, 378-393, 583-602 

N-glycosylation sites. 

amino acids 114-118, 247-251, 476-480, 517-521 
N-myristoylation sites. 

amino acids 11-17, 15-21, 20-26, 45-51, 68-74, 79-85, 290-296, 
316-322, 337-343, 342-348, 456-462, 534-540, 582-588 

Copper type II, ascorbate-dependent monooxygenases proteins. 

amino acids 271-321 r 422-474 
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PTftTTRE 191 

GCTTCAGCTGAAGAAAGAGAGGAASGAAGCGCCTTCTGCTTCTGTTTTTGTTCTTTATAACAT 

TTTCTTCTGCATTTCCCTTAGTCCGGATGACGGAAAATGAAGAAAATATGCAACTGGCTCAGG 

CATATCTCAACCAGTTCTACTCTCTTGAAATAGAAGGGAATCATCTTGTTCAAAGCAAGAATA 

GGAGTCTCATAGATGACAAAATTCGGGAAATGCAAGCATTTTTTGGATTGACAGTGACTGGAA 

AACTGGACTCAAACACCCTTGAGATCATGAAGACACCCAGGTGTGGGGTGCCTGATGTGGGCC 

AGTATGGCTACACCCTCCCTGGGTGGAGAAAATACAACCTCACCTACAGAATAATAAACTATA 

CTCCGGATATGGCACGAGCTGCTGTGGATGAGGCTATCCAAGAAGGTTTAGAAGTGTGGAGCA 

AAGTCACTCCACTAAAATTCACCAAGATTTCAAAGGGGATTGCAGACATCATGATTGCCTTTA 

GGACTCGAGTCCATGGTCGGTGTCCTCGCTATTTTGATGGTCCCTTGGGAGTGCTTGGCCATG 

CCTTTCCTCCTGGTCCGGGTCTGGGTGGTGACACTCATTTTGATGAGGATGAAAACTGGACCA 

AGGATGGAGCAGGATTCAACTTGTTTCTTGTGGCTGCTCATGAATTTGGTCATGCACTGGGGC 

TCTCTCACTCCAATGATCAAACAGCCTTGATGTTCCCAAATTATGTCTCCCTGGATCCCAGAA 

AATACCCACTTTCTCAGGATGATATCAATGGAATCCAGTCCATCTATGGAGGTCTGCCTAAGG 

TACCTGCTAAGCCAAAGGAACCCACTATACCCCATGCCTGTGACCCTGACTTGACTTTTGACG 

CTATCACAACTTTCCGCAGAGAAGTAATGTTCTTTAAAGGCAGGCACCTATGGAGGATCTATT 

ATGATATCACGGATGTTGAGTTTGAATTAATTGCtTCATTCTGGCCATCTCTGCCAGCTGATC 

TGCAAGCTGCATACGAGAACCCCAGAGATAAGATTCTGGTTTTTAAAGATGAAAACTTCTGGA 

TGATCAGAGGATATGCTGTCTTGCCAGATTATCCCAAATCCATCCATACATTAGGTTTTCCAG 

GACGTGTGAAGAAAATAGATGCAGCCGTCTGTGATAAGACCACAAGAAAAACCTACTTCTTTG 

TGGGCATTTGGTGCTGGAGGTTTGATGAAATGACCCAAACCATGGACAAAGGATTCCCGCAGA 

GAGTGGTAAAACACTTTCCTGGAATCAGTATCCGTGTTGATGCTGCTTTCCAGTACAAAGGAT 

TCTTCTTTTTCAGCCGTGGATCAAAGCAATTTGAATACAACATTAAGACAAAGAATATTACCC 

GAATCATGAGAACTAATACTTGGTTTCAATGCAAAGAACCAAAGAACTCCTCATTTGGTTTTG 

ATATCAACAAGGAAAAAGCACATTCAGGAGGCATAAAGATATTGTATCATAAGAGTTTAAGCT 

TGTTTATTTTTGGTATTGTTCATTTGCTGAAAAACACTTCTATTTATCAAiaaATTCATAGAC 

CTAAAATAAACCTCAACAGGTCTTTTAATATAAATTCTGCTTCAAAATAGAATAAAACCATTC 

TTTAACAAC 
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FIGURE 192 

MKRLLLLFLFFITFSSAFPLVRMTENEENMQLAQAYLNQFYSLEIEGNHLVQSKNRSLIDDKI 
REMQAFFGLTVTGKLDSNTLEIMKTPRCGVPDVGQYGYTLPGWRKYNLTYRIINYTPDMARAA 
VDEAIQEGLEVWSKVTPLKFTKISKGIADIMIAFRTRVHGRCPRYFDGPLGVLGHAFPPGPGL 
GGDTHFDEDENWTKDGAGFNLFLVAAHEFGHALGLSHSNDQTALMFPNYVSLDPRKYPLSQDD 
INGIQSIYGGLPKVPAKPKEPTIPHACDPDLTFDAITTFRREVMFFKGRHLWRIYYDITDVEF 
ELIASFWPSLPADLQAAYENPRDKILVFKDENFWMIRGYAVLPDYPKSIHTLGFPGRVKKIDA 
AVCDKTTRKTYFFVGIWCWRFDEMTQTMDKGFPQRWKHFPGISIRVDAAFQYKGFFFFSRGS 
KQFEYNIKTKNITRIMRTNTWFQCKEPKNSSFGFDINKEKAHSGGIKILYHKSLSLFIFGIVH 
LLKNTSIYQ 

Signal pep-bide : 

amino acids 1-17 

N-glycosylation sites. 

amino acids 55-59, 110-114, 200-204, 452-456, 470-474, 508-512 

N-myristoylation site. 

amino acids 71-77, 205-211, 223-229 

Hemopexin domain signature. 

amino acids 171-202, 207-238, 318-334 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 213-223 

Matrixins cysteine switch. 

amino acids 89-97, 207-238 
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FIGURE 193 

CACAATCAGGTCCCATTCTATAGATGGGGAAACTGAGGCTTGAGGTCACATAGGCGTCGTTCA 
AGGCTGGTATACCTGCACCCTCTCCCATGTGAACAACMGGTTCTGGGTAATGGGGGCTGTCA 
TCCAGTCTCCTCCCTGCCCCTGCTGGTGCACTTCCTGCCTCTGCTGGTGCACTTTCTGCCCCT 
ACTGGTATATTTGCTGCCTCTGCTGGGGCGCTTCCTGCCTCGGCTGGTGTATCTCCTGCCCCT 
GCTGGTGCACTTTCTGCCCCCGCTGATGCACTTCCTGCCTCTGCTGGTGCACTTCCTGGCTCT 
GCTGGCACACTTCCTGCCTCTGCTGGTGCACTTCCTGGCTCTGCTGGCGCACTTTCCTGCCCC 
TGCTGGTGTATTTCCTGCCCCTGCTGGTGTACTTCCTTCCCCTGCTGGTGCACTTCCTGCCTC 
TGCTGGCGCACTTCTTGCCTCTCCAGGCCCTACCTAgCCTCTCCCTCTTATATATGGAAGTCT 
TCCCAGTTCACTGACACTGGTAACAGGGACTCTGCTCTTGGTGTTGCTGTCTGCCCTGGGGAT 
GGGCATCTGTGTCTTCCTTTACTACTGCTGGCTCAGGACCCAGAGCTTTGAAGCATGTCCAGA 
TGCAGGTCCGGGCACCAGAGTCTAAGGAGCCCCTACACCCACCAGGATTTTCCAATAAAGAGA 



TGTTCACCA 
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FIGURE 194 

MVLGNGGCHPVSSLPLLVHFLPLLVHFLPLLVYLLPLLGRFLPRLVYLLPLLVHFLPPLMHFL 
PLLVHFLALLAHFLPLLVHFLALLAHFPAPAGVFPAPAGVLPSPAGALPASAGALLASPGPT 

Signal peptide: 

amino acids 1-39 

N-myristoylation sites. 

amino acids 4-10, 109-115, 116-122 

Leucine zipper pattern. 

amino acids 14-36, 16-38, 17-39, 21-43, 24-46, 28-50, 31-53, 

35-57, 38-60, 42-64, 45-67, 49-71, 52-74, 56-78, 59-81, 63-85, 
65-87, 66-88 



WO 01/40466 



PCT/US00/32678 



195/550 
FIGURE 195 

SgScg^^^^ 
SgSS^ 

rrrrTrGACCCCACGGAGCCCATCAGGACTCCTATCATAGCTGGAGGGCTCTTCGTGATCOAC 

££gS?g™ 

^cSa^ctccttccgagtgtggatgtgcg^^ 

CGACAGCAATGGACCAAAACTGGTTCCCACATCGAGCACATAGCATCCCA^ 

aSgatatgttcggtgatggcaccgagaacggcaaggaaatcgtcgtcaacccatgtgagtcc 

T^CT^TGAGC^G^CTGGGACATGGTGAGCTCTJES^GACCCCTGCC^GAAG^GCAAGG 



cagggaggacaga^ca™ 



ccacctcagacatcctggactgggaggtggaggcagag 
cagggaggacagaggam 

S?aaagagaaacttagaagttgtctctggaaa^ 
aaaaaaaaaaaaaaaaaa 
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FIGURE 196 

MRRLTRRLVLPVFGVLWITVLLFFWVTKRKLEVPTGPEVQTPKPSDADWDDLWDQFDERRYLN 
AKKWRVGDDPYKLYAFNQRESERISSNRAIPDTRHLRCTLLVYCTDLPPTSIIITFHNEARST 
LLRTIRSVLNRTPTHLIREIILVDDFSNDPDDCKQLIKLPKVKCLRNNERQGLVRSRIRGADI 
AQGTTLTFLDSHCEVNRDWLQPLLHRVKEDYTRWCPVIDIINLDTFTYIESASELRGGFDWS 
LHFQWEQLSPEQKARRLDPTEPIRTPIIAGGLFVIDKAWFDYLGKYDMDMDIWGGENFEISFR 
VWMCGGSLEIVPCSRVGHVFRKKHPYVFPDGNANTYIKNTKRTAEVWMDEYKQYYYAARPFAL 
ERPFGNVESRLDLRKNLRCQSFKWYLENIYPELSIPKESSIQKGNIRQRQKCLESQRQNNQET 
PNLKLSPCAKVKGEDAKSQVWAFTYTQQILQEELCLSVITLFPGAPWLVLCKNGDDRQQWTK 
TGSHIEHIASHLCLDTDMFGDGTENGKEIWNPCESSLMSQHWDMVSS 

Transmembrane domain: 

amino acids 475-493 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 2-6 

Tyrosine kinase phosphorylation sites. 

amino acids 68-75, 401-409 

N-myristoylation sites. 

amino acids 178-184, 186-192, 192-198 f 346-352, 383-389, 526-532 
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FIGURE 197 

gcggggcgSScgS 

^rSrJSJAG^^^CATCCGTATGCTGCTATGGAGAACTGGGGACT^ 

t^ScSgSS 



Trf^rATGGGTTATCCTGTTATCACCATCTTGGGAAACACAACAGCAGAAAATAGAATAATAATTACCCA^ 
TCC^GATGGGTTATCCTGTTAiC^^^^^ 



GGAATACATTATCGGAGGCTTTAAAAAGAAATGGGAAATATGTAAATATACAAGAAGTAATGGAT 
TCCAGATGGGTTATCCTGTTA1 

rA^CTGTCTGAGGAGAAGGATTTTCTTCCTTC 

^SgSSaS^ 
gSSggaI^S 

AAAAAAAAAA 
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FIGURE 198 

MGEDDAALRAGSRGLSDPWADSVGVRPRTTERHIAVHKRLVLAFAVSLVALLAVTMLAVLLSL 
RFDECGASATPGADGGPSGFPERGGNGSLPGSARRNHHAGGDSWQPEAGGVASPGTTSAQPPS 
EEEREPWEPWTQLRLSGHLKPLHYNLMLTAFMENFTFSGEVNVEIACRNATRYWLHASRVAV 
EKVQLAEDRAFGAVPVAGFFLYPQTQVLVWLNRTLDAQRNYNLKIIYNALIENELLGFFRSS 
YVLHGERRFLGVTQFSPTHARKAFPCFDEPIYKATFKISIKHQATYLSLSNMPVETSVFEEDG 
WVTDHFSQTPLMSTYYLAWAICNFTYRETTTKSGVWRLYARPDAIRRGSGDYALHITKRLIE 
FYEDYFKVPYSLPKLDLLAVPKHPYAAMENWGLSIFVEQRILLDPSVSSISYLLDVTMVIVHE 
ICHQWFGDLVTPVWWEDVWLKEGFAHYFEFVGTDYLYPGWNMEKQRFLTDVLHEVMLLDGLAS 
SHPVSQEVLQATDIDRVFDWIAYKKGAALIRMLANFMGHSVFQRGLQDYLTIHKYGNAARNDL 
WNTLSEALKRNGECYVNIQEVMDQWTLQMGYPVITILGNTTAENRIIITQQHFIYDISAKTKAL 
KLQNNSYLWQIPLTIWGNRSHVSSEAIIWVSNKSEHHRITYLDKGSWLLGNINQTGYFRVNY 
DLRNWRLLIDQLIRNHEVLSVSNRAGLIDDAFSLARAGYLPQNIPLEIIRYLSEEKDFLPWHA 
ASRALYPLDKLLDRMENYNIFNEYILKQVATTYIKLGWPKNNFNGSLVQASYQHEELRREVIM 
LACSFGNKHCHQQASTLISDWISSNRNRIPLNVRDIVYCTGVSLLDEDVWEFIWMKFHSTTAV 
SEKKILLEALTCSDDRNLLNRLLNLSLNSEWLDQDAIDVIIHVARNPHGRDLAWKFFRDKWK 
ILNTRYGEALFMYSKLISGVTEFLNTEGELKELKNFMKNYDGVAAASFSRAVETVEANVRWKM 
LYQDELFQWLGKALRH 

Transmembrane domain: 
amino acids 44-63 
N-glycosylation sites. 

amino acids 89-93, 160-164, 175-179 r 222-226, 338-342, 605-609, 

634-638, 649-653, 663-667, 684-688, 800-804, 906-910 

CAMP- and cGMP-dependent protein kinase phosphorylation site* 

amino acids 362-366 

Tyrosine kinase phosphorylation site. 

amino acids 520-528 
N-myristoylation sites. 

amino acids 78-84, 87-93, 90-96, 118-124, 501-507, 604-610, 
825-831, 987-993 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 437-447 
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FIGURE 199 

SSagaS 
S?agaccaac^^ 

Ar^TTTGAGAAAGGCCACTGCTATGAGCCCTACATCCAGAATGGGAACTTCACTACATCCGACCCGACCTATAA 



SSSoStGCATCCTG^ 

rwvrOTCCGCCTGCCTCTGATGTACTC 
^rSrACAGGGG^CCAGAGA^ 

CTTOTCTTTMACTC^TATCAAAGGTTTACTGTTTTCTTCCCTGTATTTATTATATTTAAAAGTGAAAA 
AAAAAAAAAAA 
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FIGURE 200 

MPAARPPAA6LRGISLFLALLLGSPAAALERDALPEGDASPLGPYLLPSGAPERGSPGKEHPE 

ERWTAPPSSSQSAEVLGELVLDGTAPSAHHDIPALSPLLPEEARPKHALPPKKKLPSLKQVN 

SARKQLRPKATSAATVQRAGSQPASQGLDLLSSSTEKPGPPGDPDPIVASEEASEVPLWLDRK 

ESAVPTTPAPLQISPFTSQPYVAHTLPQRPEPGEPGPDMAQEAPQEDTSPMALMDKGENELTG 

SASEESQETTTSTIITTTVITTEQAPALCSVSFSNPEGYIDSSDYPLLPLNNFLECTYNVTVY 

TG YG VELQ VKS VN LS DGELLS I RG VDG PTLT VLANQTLL VEGQV I RS PTNT I S V Y FRT FQDDG 

LGTFQLHYQAFMLSCNFPRRPDSGDVTVMDLHSGGVAHFHCHLGYELQGAKMLTCINASKPHW 

SSQEPICSAPCGGAVHNATIGRVLSPSYPENTNGSQFCIWTIEAPEGQKLHLHFERLLLHDKD 

RMTVHSGQTNKSALLYDSLQTESVPFEGLLSEGNTIRIEFTSDQARAASTFNIRFEAFEKGHC 

YEPYIQNGNFTTSDPTYNIGTIVEFTCDPGHSLEQGPAIIECINVRDPYWNDTEPLCRAMCGG 

ELSAVAGWLSPNWPEPYVEGEDCIWKIHVGEEKRIFLDIQFLNLSNSDILTIYDGDEVMPHI 

LGQYLGNSGPQKLYSSTPDLTIQFHSDPAGLIFGKGQGFIMNYIEVSRNDSCSDLPEIQNGWK 

TTSHTELVRGARITYQCDPGYDIVGSDTLTCQWDLSWSSDPPFCEKIMYCTDPGEVDHSTRLI 

SDPVLLVGTTIQYTCNPGFVLEGSSLLTCYSRETGTPIWTSRLPHCVSEESLACDNPGLPENG 

YQILYKRLYLPGESLTFMCYEGFELMGEVTIRCILGQPSHWNGPLPVCKVNQDSFEHALEAEA 

AAETSLEGGNMALAIFIPVLIISLLLGGAYIYITRCRYYSNLRLPLMYSHPYSQITVETEFDN- 

PIYETGETREYEVSI 

Signal peptide: 

amino acids 1-28 
Transmembrane domain: 
amino acids 893-915 
N-glycosylation sites. 

amino acids 311-315, 328-332, 350-354, 435-439, 458-462, 474-478, 
514-518, 576-580, 618-622, 674-678, 742-746 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 188-192 
N-myristoylation sites. 

amino acids 23-29, 87-93, 146-152, 454-460, 475-481, 575-581, 
629-635, 695-701, 723-729, 766-772, 877-883, 953-959 
Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 383-394 
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201/550 



VTflTTRE 201 

IIS=llt 

CACATTGGAGAAGAGTGGTGCTGGTGTCCCTGCTGTCATCCT^ 



CACATTGGAGAAGA^T^^i^^iooxox^-*^---- ~" rfiMCMCT C TGGCGTTGTTCT 

=SS|i=t 



ATATATAATGAGTTTCATTAAAATAGATTATCCC 
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202/550 

FIGURE 202 

MATAGGGSGADPGSRGLLRLLSFCVLLAGLCRGNSVERKIYIPLNKTAPCVRLLNATHQIGCQ 
SSISGDTGVIHWEKEEDLQWVLTDGPNPPYMVLLESKHFTRDLMEKLKGRTSRIAGLAVSLT 
KPSPASGFSPSVQCPNDGFGVYSNSYGPEFAHCREIQWNSLGNGLAYEDFSFPIFLLEDENET 
KVIKQCYQDHNLSQNGSAPTFPLCAMQLFSHMHAVISTATCMRRSSIQSTFSINPEIVCDPLS 
DYNVWSMLKPINTTGTLKPDDRWVAATRLDSRSFFWNVAPGAESAVASFVTQLAAAEALQKA 
PDVTTLPRNVMFVFFQGETFDYIGSSRMVYDMEKGKFPVQLENVDSFVELGQVALRTSLELWM 
HTDPVSQKNESVRNQVEDLLATLEKSGAGVPAVILRRPNQSQPLPPSSLQRFLRARNISGWL 
ADHSGAFHNKY YQS I YDTAEN INVS YPEWLS PEEDLN FVTDTAKALADVATVLGRAL YELAGG 
TNFSDTVQADPQTVTRLLYGFLIKANNSWFQSILRQDLRSYLGDGPLQHYIAVSSPTNTTYW 
QYALANLTGTWNLTREQCQDPSKVPSENKDLYEYSWVQGPLHSNETDRLPRCVRSTARLARA 
LSPAFELSQWSSTEYSTWTESRWKDIRARIFLIASKELELITLTVGFGILIFSLIVTYCINAK 
ADVLFIAPREPGAVSY 

Signal peptide: 

amino acids 1-33 

Transmembrane domain: 

amino acids 671-692 

N-glycosylation sites. 

amino acids 45-49, 55-59, 187-191, 200-204, 204-208, 264-268, 

387-391, 417-421, 435-439, 464-468, 506-510, 530-534, 562-566, 
573-577, 580-584, 612-616 

Glycosamlnoglycan attachment site . 

amino acids 404-408 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 232-236 

N-myristoylation site. 

amino acids 5-11, 6-12, 9-15, 29-35, 61-67, 120-126, 146-152, 
168-174, 205-211, 294-300, 438^444, 446-452, 504-510, 576-582 " 
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TTTttTIRE 203 

GCTAGACCGAGCCCTGGGAGGCTA^^ 

SESSSSSSSSSS^ 

ACAGAACATGGGGAaCTGCTGGAG^ 

CGCACTGGGTTTAGCAATTGCAGTTATATCTCT^ 
TGTCTAAATAATATCCCAGGACTAGGTTATGTGCT^ 
GACAATGAGGAATGTGACTGTGGTTCCACAGAGGAGTOT 

AATTGTAAGTTGCAACCAGGTGCCAACT^ 

CGTCCATCTGGATACGTGTGTAGGCAGGAAGGAAATGAATGTGACCli^^ 

GGGAATTCAAGTTCCTGCCCAAATGACGTTTATAAGCAG^ 
GGCCGTTGTTTCAGGAAGGGGTGCAGATCCAGATATATGCAGTG 

GATGCCATGGAGGCTCCTAGTGAG^C^ 
TTTAAAAAAAATTGCGTCAATAGCTCAGTCC 

ACTGGACAGGAAGAATCTAAAGXAAACATTG 

acSttgatcagcaaataaacagcattcttgttttgg^ 
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FIGURE 204 

MRSVQIFLSQCRLLLLLVPTMLLKSLGEDVIFHPEGEFDSYEVTIPEKLSFRGEVQGWSPVS 
YLLQLKGKKHVLHLWPKRLLLPRHLRVFSFTEHGELLEDHPYIPKDCNYMGSVKESLDSKATI 
STCMGGLRGVFN I DAKH YQI E PLKAS PS FEH WYLLKKEQFGNQVCGLS D DE I E WQMAP YENK 
ARLRDFPGSYKHPKYLELILLFDQSRYRFVNNNLSQVIHDAILLTGIMDTYFQDVRMRIHLKA 
LEVWTDFNKIRVGYPELAEVLGRFVIYKKSVLNARLSSDWAHLYLQRKYNDALAWSFGKVCSL 
EYAGSVSTLLDTNILAPATWSAHELGHAVGMSHDEQYCQCRGRLNCIMGSGRTGFSNCSYISF 
FKHISSGATCLNNIPGLGYVLKRCGNKIVEDNEECDCGSTEECQKDRCCQSNCKLQPGANCSI 
GLCCHDCRFRPSGYVCRQEGNECDLAEYCDGNSSSCPNDVYKQDGTPCKYEGRCFRKGCRSRY 
MQCQSIFGPDAMEAPSECYDAVNLIGDQFGNCEITGIRNFKKCESANSICGRLQCINVETIPD 
LPEHTTIISTHLQAENLMCWGTGYHLSMKPMGIPDLGMINDGTSCGEGRVCFKKNCVNSSVLQ 
FDCLPEKCNTRGVCNNRKNCHCMYGWAPPFCEEVGYGGSIDSGPPGLLRGAIPSSIWWSIIM 
FRLILLILSWFVFFRQVIGNHLKPKQEKMPLSKAKTEQEESKTKTVQEESKTKTGQEESEAK 
TGQEESKAKTGQEESKANIESKRPKAKSVKKQKK 

Signal peptide: 
amino acids 1-27 
Transmembrane domain: 
amino acids 684-705 
N-glycosylation sites . 

amino acids. 222-226, 372-376, 438-442, 473-477, 625-629 
N-myristoylation sites. 

amino acids 131-137, 168-174, 235-241, 319-325, 364-370, 436-442, 

472-478, 609-615, 642-648, 668-674, 676-680, 680-686, 749-755, 

758-764, 767-773 

Amidation site* 

amino acids 69-73 

Disintegrins proteins 

amino acids 429-479 

EGF-like domain proteins 

amino acids 650-662 

Neutral zinc metallopeptidases , zinc-binding region proteins 

amino acids 335-345 
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FTCTTRE 205 

TTGGTATCCTGGGGTTTAACTCTGCAGAGTGGTTTATCACTGCTGTTGGTGCCATCCTAGCCG 
rrGGTCTTTGTGTTGGTATTTATGCCACCAACTCTGCCGAGGCTTGTCAATATGTCATCACTC 

CACAGAGCA^CCTAGAGCCCCTAAAAGCGATCATCCAGTACAGACT 

a?aaS?g?actcttgggm 
caggcatacccaagggagtgatgctcagtcatgacaa^^ 

^ag?gcSca^^ 

JgggcSgaagaSggcattcgtgt^ 

Iga?gSgg^ga^^taatactcccgtg 

a^caagIcI^^^ 

^caagagactgccgagttc 

?5^agc?cggS^ 

g^SgggSaLcacatcttca^^ 
ctg??gagaccSggt^^ 

ctctggacaagctgaacttcgag^gccatcaacttctgtcggggtct 
ccg^acI^S^^ 

Sgc?gtgaaccaggaagccatgaacaatgcacagagga^ 

AGGACTTTTCCATCTATGGTG^GAGAGCTAGGTC 

a^gctSccSgctgStS 

^?GGAGAGGTGCTCC^ 

?otc?aaggaccttcaagtcatgactccagggaagcctattggg^ 
cSgat™aagaaagacctgaacttgtgggctcccatttgattttt 

SSag^aaS 

GCCTGGAAGCAACTGGGAAACCCTTCCAATAAGTCCTGATAATAAAGCACTTCAGGGTCCCAA 
AAAAAAAAAA 
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FIGURE 206 

MTIPEFFRESVNRFGTYPALPSKNGKKWEILNFNQYYEACRKAAKSLIKLGLERFHGVGILGF 
NSAEWFITAVGAILAGGLCVGIYATNSAEACQYVITHAKVNILLVENDQQLQKILSIPQSSLE 
PLKAIIQYRLPMKKNNNLYSWDDFMELGRSIPDTQLEQVIESQKANQCAVLIYTSGTTGIPKG 
VMLSHDNITWIAGAVTKDFKLTDKHETVVSYLPLSHIAAQMMDIWVPIKIGALTYFAQADALK 
GTLVSTLKEVKPTVFIGVPQIWEKIHEMVKKNSAKSMGLKKKAFVWARNIGFKVNSKKMLGKY 
NTPVSYRMAKTLVFSKVKTSLGLDHCHSFISGTAPLNQETAEFFLSLDIPIGELYGLSESSGP 
HTISNQNNYRLLSCGKILTGCKNMLFQQNKDGIGEICLWGRHI FMGYLESETETTEAI DDEGW 
LHSGDLGQLDGLGFLYVTGHIKEILITAGGENVPPIPVETLVKKKIPIISNAMLVGDKLKFLS 
MLLTLKCEMNQMSGEPLDKLNFEAINFCRGLGSQASTVTEIVKQQDPLVYKAIQQGINAVNQE 
AMNNAQRIEKWVILEKDFSIYGGELGPMMKLKRHFVAQKYKKQIDHMYH 

Signal peptide: 

amino acids 1-22 
Transmembrane domain: 
amino acids 65-86 
N-glycosylation site. 

amino acids 196-200 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 282-286 

Tyrosine kinase phosphorylation sites. 

amino acids 547-555, 608-616 
N-myristoylation sites. 

amino acids 15-21, 74-80, 80-86, 84-90, 185-191, 189-195, 
253-259, 337-343, 371-377, 448-454, 536-542 
Amidation site, 
amino acids 24-28 

Putative AMP -binding domain signature. 

amino acids 177-189 

Putative AMP -binding domain proteins . 

amino acids 173-190 
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FTGURE 207 

C r CACGCGTCCGCCCAC6CGTCCGCGGACGCGTGGGGCCAGATCGCGGCCGGCGCCAGCGCCA 

CCGTCCGGTCCACCCGCCAGCCCGCACAGCCGCGCCGCCGCCGAGCGTTTCGTGAGCGGCGCT 

CCGAGGATCAGGAATGGGGCTTCGGGCGCTGGGCGCGCTCCGAACCCGGCGCACGTAAGAGCC 

TGGGAGCGCCCGAGCCGCCCGGCTGCCCGGAGCCCCATCGCCTAGGACCGGGAGATGCTGGAA 

ATGCAACCGCCTGTTCCCCGAGGAGCCGCTGCCCCCGGGACCCCCTGGCACTGTGCGCACCCT 

GGTCAGCAGCCCCCGGAGAAGACGGCGCCCCCAACGCCCGACCCGCGTGGCCGTGGCAGCGCC 

ACGCGAGCCCTCTAGGCGACCGCAGGGCCACAGCAGCTCAGCCGCCGGTGCCCCCTCGGAAAC 

CATGACCCCCGGCGCGGGCCCATGGAGCCaSSGCCTATAGGGTCCTGGGCCGCGCGGGGCCAC 

CTCAGCCGCGGAGGGCGCGCAGGCTGCTCTTCGCCTTCACGCTCTCGCTCTCCTGCACTTACC 

TGTGTTACAGCTTCCTGTGCTGCTGCGACGACCTGGGTCGGAGCCGCCTCCTCGGCGCGCCTC 

GCTGCCTCCGCGGCCCCAGCGCGGGCGGCCAGAAACTTCTCCAGAAGTCCCGCCCCTGTGATC 

CCTCCGGGCCGACGCCCAGCGAGCCCAGCGCTCCCAGCGCGCCCGCCGCCGCCGTGCCCGCCC 

CTCGCCTCTCCGGTTCCAACCACTCCGGCTCACCCAAGCTGGGTACCAAGCGGTTGCCCCAAG 

CCCTCATTGTGGGCGTGAAGAAGGGGGGCACCCGGGCCGTGCTGGAGTTTATCCGAGTACACC 

CGGACGTGCGGGCCTTGGGCACGGAACCCCACTTCTTTGACAGGAACTACGGCCGCGGGCTGG 

ATTGGTACAGGAGCCTGATGCCCAGGACCCTCGAGAGCCAGATCACGCTGGAGAAGACGCCCA 

GCTACTTTGTCACTCAAGAGGCTCCTCGACGCATCTTCAACATGTCCCGAGACACCAAGCTGA 

TCGTGGTTGTGCGGAACCCTGTGACCCGTGCCATCTCTGATTACACGCAGACACTCTCCAAGA 

AGCCC(^CATCCCGACCTTTGAGGGCCTCTCCTTCCGCAACCGCACCCTGGGCC^ 

TGTCATGGAACGCCATCCGCATCGGCATGTACGTGCTGCACCTGGAGAGCTGGCTGCAGTACT 

TCCCGCTAGCTCAGATTCACTTCGTCAGTGGCGAGCGACTCATCACTGACCCGGCCGGCGAGA 

TGGGGCGAGTCCAGGACTTCCTGGGCATTAAGAGATTCATCACGGACAAGCACTTCTATTTCA 

ACAAGACCAAAGGATTCCCTTGCTTGAAAAAAACAGAATCGAGCCTCCTGCCTCGATGCTTGG 

GCAAATCAAAAGGGAGAACTCATGTACAGATTGATCCTGAAGTGATAGACCAGCTCCGAGAAT 

TTTATAGACCGTATAATATCAAATTTTATGAAACCGTTGGGCAGGACTTCAGGTGGGAATAAG 

CCCACGAAAGGAAAGGGCTCTCAAGGGCTCTTCTGCTCATCTCTTCCGTGAGATTTGCTCCCA 

GACCCTCTGATCTCCCTCCAACAAACCCTGGCTCCAGCCCCCTTTCCCAACTTGAGTTGCATC 

ATCTTGGAACCAGGAAGCCCAGCTAAAGCCAAGAGACCAGAGAGTCCCTGCCACTAGTTTTCA 

TCAGTCTGTTCAAGCAAAGTTGATCTGCTCCTGGCACGTCCAGTAAATTCCAGAATCATTCTC 

CTTTCTGCCCATAAAGGGCCTTGGAGAATTGCTTTAAGAAGAGTGAATGTTCCAATGATGATA 

GATATTATAAGCGATGATGGTTCTGTTGCTATGAACACAGCAGTCGGTCCCTGTCATTGTCCA 

CCCAGGAGTGGCCTTGTTAATTCCAAGTGGCATGTATCTTCCCTCTGAGCTTCATTTCTTCAA 

GATGCTCTGGGTGGTGGGATGGGAGACCATCCTCAGCCCTCCTCAGACCTTATCAATTCATTG 

AGAGATTGCAAAGCTGAAAGCACCTCCGGCCACTCCTGGGAGACAGACCCTTTGGTGATGAAA 

TAAACCAGTGACTTCAGAGCCTATGGTCTCAACTGTGCTTGAAAAACACTGTCTCTGAAAACA 

ACTTTGTGATTCTCCCTGCTCCCTGTGGACAAAAGCACATAATTCTGCTGTTACGGGTACTTT 

GCTCATACGAGCTTTCATGTTCAGCATGCAATGGAATCATGCTTGTCCATGTGAAATAAATAT 

GGCTCTCTCGTGTCCTTAATGCTGGGCTTTTCTCTGTAAGCTGGTTCTGCAGCACAATTCATT 

AATTAAACTTCTCCCAGTGCAAGAAGGCAGCTGGTGCTGGGGGTGGTCTGGGGGGTCAGGGAG 

GAGGGCAAGGACTACATGGGGCAGAGGCAAGGCGGTGGTGGAGATGAGGAAAGAAGTTCTTCT 

TGGCAGAAGCTGGGGCAGAAAGATCACATGAGATCTGTGGGGACACCCTCTATCTGAAACATA 

AGTCTGTGTTCATTCTCTGCTTAGAAATTTTAGATCTGAAGTGCTACACTGAAGGTCCGAAGG 

TTGATGGGGCATCAGATATCTTTTTGGTTGGCCAGCATGATATTTTGAAATAACTGTCAACAG 

TTAGAAACTGGGAGCATTCATATGTAAAAAATATGGATTTTCAGCTTCTTCTTAAAAAAAAAA 

AftAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 

AAAAAAAAAA 
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FIGURE 208 

MAYRVLGRAGPPQPRRARRLLFAFTLSLSCTYLCYSFLCCCDDLGRSRLLGAPRCLRGPSAGG 
QKLLQKSRPCDPSGPTPSEPSAPSAPAAAVPAPRLSGSNHSGSPKLGTKRLPQALIVGVKKGG 
TRAVLEFIRVHPDVRALGTEPHFFDRNYGRGLDWYRSLMPRTLESQITLEKTPSYFVTQEAPR 
RIFNMSRDTKLIVyVRNPVTRAISDYTQTLSKKPDIPTFEGLSFRNRTLGLVDVSWNAIRIGM 
YVLHLESWLQYFPLAQIHFVSGERLITDPAGEMGRVQDFLGIKRFITDKHFYFNKTKGFPCLK 
KTESSLLPRCLGKSKGRTHVQIDPEVIDQLREFYRPYNIKFYETVGQDFRWE 

Signal peptide: 

amino acids 1-33 

N-glycosylation sites. 

amino acids 102-106, 193-197, 235-239, 306-310 

Tyrosine kinase phosphorylation site. 

amino acids 296-305 

N-myristoylation sites. 

amino acids 51-57/ 100-106, 121-127, 125-131 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 20-31 
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FIGURE 209 

CTTTCCTTATCTGTGTGTACTCTTATCTCACTGTTCTATTTTTTCTCCTCATTTATATTAACT 
CTTTCTTACCTTTTTTTCTGAACTTCTAGGCCTTCTCTTTCCAGAACTGGTGGAAGACAAATG 
AAACGGCC^AAGATGGTAAGAAACAAGCCGCATTTCTCCTTGGGGAGACTGATAATTTAAAAGG 

™tgtotcagaaacattcccagcttcatcac^^ 

GAGACCACTTACATCCCGAAGCGGACGCGGCAGCTGAAGTCAGGAAACCATGCATCACATTA^ 

CAGGAGCCAACTGCAGACTTTAAACTCCGTTCAACATGTGGATG 
CCAGAC^G^CGGGGCAGCTCATAAACTGGTTCATCTGCTCCCT 
AAGCTC^GAGCAGCCGGCGTCCAAGGACCCGGAGAAACCTTCTGCT^ 

mSact?gggcttcctggtgagccaggtggggagggcctctct^ 

gagaKggggccacatcg^^ 
gctaccc?ggcccctccagagtcccaggg 
a??SSacgctccaagcgcagcaagccggcc^^^ 
aS^gStgcagtc^^ 

cagc^ggaagcggcaagggaagctgatgctgtagcacctggg 
ctggttaaga™ 

Saga?wcctgcagcccagctccagggagagc^ 
?cctSgctgagcaaagaWatccgaagaatgcgactc 

gSg?gSSgctgtggccc^^ 

aaIgcagagttcatccaagatggccgcccatgccccatcattctttgggatgcatct^ 

^gcaagtaatgacacccattcttctgttaagctcacctggggaact^^ 

aScagaStcctggcagaatggccgagtacc^^ 

acaaattgctgtggatocagacctcgcaaggaagatgcctgtgtacagaatggattgaggc^ 
a^Stgaccaaggttctgcggctctagcacacatta^^ 

^TTGGTTTTTATA(»CAA(^GGGTTTCTTTGACAG^ 

t?gttagaaggcatcaaagagtttccagcttctgcagtttctgttttg^^ 

CGGCA^GAAACTTCTTCAGTCTCTGTTTCTTGATAAAGTGTATTGGGAA^ 

caag^aa1?g^ 

AATGCACACGGGGTCAAAGTATTACCTATGAATGAAT^CAAAAGAATCTTCTGGCTAGGGTG 

™ga?atattStgcatttttggttttgtttttaaatcaagcaca^ 
SgcaISgcactgtagatgaatacgta^^ 

gac™gcactgtatgcatacttaaaaaggttttgaaaaacaaactacttgagaaa^^ 

ttatatttttctctaacatcatgctatgtgtcagtctgaacatctgacaacagaaatttcagt 

tattattctagctaagttttgaaaacatttgtcatgctgtttaatagaaaactgcaaaccaga 

gSctgactccatoaataaaccatattttgt 

gggaacaattcttgacgtttttctgttgctg^^ 

?gag1ca1Sctacattggaacactgaggc^ 

cmttaaacagaaatgctggtttatttgcaaaatcaccagtatattttctattgtgtct^ 

aStcIgtcatttaagtacaagaatcatattttccattcctttttagaaatttattttgt^^ 

^tatggaaatcattcacatctgacaatttatatgttaaagagttttactctctctatttt 

a^tgtacttacagagtatcattttaaaatggatgtctctttaaaaattttgttactt™ 

CAACAATGTAATATAATTTATGTATATTTTATTAATAATAGTGAATTCCTTAAAATTTGTTCT 
ATCTACTTATATTTAATTTGATTTAATGGTTACTGCCCAGATATTGAGAAATGGTTCAAATAT 

TGAGTGTGTTTCAATAA 
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FIGURE 210 

MTCPDKPGQLINWFICSLCVPRVRKLWSSRRPRTRRNLLLGTACAIYLGFI.VSQVGRASLQHG 
QAAEKGPHRSRDTAEPSFPEIPLDGTLAPPESQGNGSTLQPNWYITLRSKRSKPANIRGTVK 
PKRRKKHAVASAAPGQEALVGPSLQPQEAAREADAVAPGYAQGANLVKIGERPWRLVRGPGVR 
AGGPDFLQPSSRESNIRIYSESAPSWLSKDDIRRMRLLADSAVAGLRPVSSRSGARLLVLEGG 
APGAVLRCGPSPCGLLKQPLDMSEVFAFHLDRILGLNRTLPSVSRKAEFIQDGRPCPIILWDA 
SLSSASNDTHSSVKLTWGTYQQLLKQKCWQNGRVPKPESGCTEIHHHEWSKMALFDFLLQIYN 
RLDTNCCGFRPRKEDACVQNGLRPKCDDQGSAALAHIIQRKHDPRHLVFIDNKGFFDRSEDNL 
NFKLLEGIKEFPASAVSVLKSQHLRQKLLQSLFLDKVYWESQGGRQGIEKLIDVIEHRAKILI 
TYINAHGVKVLPMNE 

Transmembrane domain: 

amino acids 40-56 

N-glycosylation sites. 

amino acids 98-102, 289-293, 322-326 

N-myristoylation sites . 

amino acids 8-14, 41-47, 97-103, 187-193, 251-257, 252-258, 
287-293, 484-490 
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FIGURE 211 



CTGGCCGGCCCTTAGTCCAGAACTTCCTGCACTCCGT^l^i^ GGATTG 

CCACCCCAC^TGTGCCGGCTGAGG^ 
CAGGCCAG<3AGCCTCCTGAGCACATGGCAG^GOTCA^^ 

ATTCCTGTTmCKOT»TTTG»A^ 
CCTCMCTGaaOTAG^CCMMOTGGGT^ 



ATGGGAAGGATGTGGG1 
ATTGAGCTCTGCTCCCI 



AAGATGAATGCTCATCTTTGGAGGGTGCCAGGTAGAAGCTAGGGAGGGGAGTGTCTTCTCTCT 



TGGCTGCTTTCACTTCCCGCCATTGAGC 
CAAGATGAATGCTCATCTTTGGAGGGTG< 
CTTCCAGTGTGCAGAAGTTAGAAGGGTC 
GCCTTGGGAGGTGTGTGGAATAAATTATTTTTGTTAAGGCA 
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FIGURE 212 

MRRCNSGSGPPPSLLLLLLWLLAVPGANAAPRSALYSPSDPLTLLQADTVRGAVLGSRSAWAV 
EFFASWCGHCIAFAPTWKALAEDVKAWRPALYLAALDCAEETNSAVCRDFNIPGFPTVRFFKA 
FTKNGSGAVFPVAGADVQTLRERLIDALESHHDTWPPACPPLEPAKLEEIDGFFARNNEEYLA 
LIFEKGGSYLGREVALDLSQHKGVAVRRVLNTEANWRKFGVTDFPSCYLLFRNGSVSRVPVL 
MESRSFYTAYLQRLSGLTREAAQTTVAPTTANKIAPTVWECLADRSKIYMADLESALHYILRIE 
VGRFPVLEGQRLVALKKFVAVLAKYFPGRPLVQNFLHSVNEWLKRQKRNKIPYSFFKTALDDR 
KEGAVLAKKVNWIGCQGSEPHFRGFPCSLWVLFHFLTVQAARQNVDHSQEAAKAKEVLPAIRG 
YVHYFFGCRDCASHFEQMAAASMHRVGSPNAAVLWLWSSHNRVNARLAGAPSEDPQFPKVQWP 
PRELCSACHNERLDVPVWDVEATLNFLKAHFSPSNIILDFPAAGSAARRDVQNVAAAPELAMG 
ALELESRNSTLDPGKPEMMKSPTNTTPHVPAEGPEASRPPKLHPGLRAAPGQEPPEHMAELQR 
NEQEQPLGQWHLSKRDTGAALLAESRAEKNRLWGPLEVRRVGRSSKQLVDIPEGQLEARAGRG 
RGQWLQVLGGGFSYLDISLCVGLYSLSFMGLLAMYTYFQAKIRALKGHAGHPAA 

Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 705-728 

N-glycosylation sites. 

amino acids 130-134, 243-247, 575-579 

Glycosaminoglycan attachment site. 

amino acids 6-10 

cAMP- and cGMP-dependent protein kinase phosphorylation site* 

amino acids 644-648 
N-myristoylation sites. 

amino acids 52-58, 56-62, 196-202, 381-387, 392-398, 448-454, 
468-474, 684-690, 702-708 

Cytochrome c family heme-binding site signature. 

amino acids 509-515 
Thioredoxin family proteins 

amino acids 62-78 
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FIGURE 213 

GCACGAGGCCGACTTCCAGACCATCTACAACTGCACGGCCTGGAACAGCTTCGGCTCCGACAC 

TGAGATCATCCGGCTCAAGGAGCAAGGTTCGGAAATGAAGTCGGGAGCCGGGCTGGAAGCAGA 

GTCTGTGCCGM6GCCGTCATCATTGGGGTGGCCGTAGGAGCTGGTGTGGCCTTCCTCGTCCT 

TATGGCAACCATCGTGGCGTTCTGCTGTGCCCGTTCCCAGAGAAATCTCAAAGGTGTTGTGTC 

AGCCAAAAATGATATCCGAGTGGAAATTGTCCACAAGGAACCAGCCTCTGGTCGGGAGGGTGA 

GGAGCACTCCACCATCAAGCAGCTGATGATGGACCGGGGTGAATTCCAGCAAGACTCAGTCCT 

GAAACAGCTGGAGGTCCTCAAAGAAGAGGAGAAAGAGTTTCAGAACCTGAAGGACCCCACCAA 

TGGCTACTACAGCGTCAACACCTTCAAAGAGCACCACTCAACCCCGACCATCTCCCTCTCCAG 

CTGCCAGCCCGACCTGCGTCCTGCGGGTAAGCAGCGTGTGCCCACAGGCATGTCCTTCACCAA 

CATCTACAGCACCCTGAGCGGCCAGGGCCGCCTCTACGACTACGGGCAGCGGTTTGTGCTGGG 

CATGGGCAGCTCGTCCATCGAGCTTTGTGAGCGGGAGTTCCAGAGAGGCTCCCTCAGCGACAG 

CAGCTCCTTCCTGGACACGCAGTGTGACAGCAGCGTCAGCAGCAGCGGCAAGCAGGATGGCTA 

TGTGCAGTTCGACAAGGCCAGCAAGGCTTCTGCTTCCTCCTCCCACCACTCCCAGTCCTCGTC 

CCAGAACTCTGACCCCAGTCGACCCCTGCAGCGGCGGATGCAGACTCACGTCTA&GGATCACA 

CACCGCGGGTGGGGACGGGCCAGGGAAGAGGTCAGGGCACGTTCTGGTTGTCCAGGGACGAGG 

GGTACTTTGCAGAGGACACCAGAATTGGCCACTTCCAGGACAGCCTCCCAGCGCCTCTGCCAC 

TGCCTTCCTTCGAAGCTCTGATCAAGCACAAATCTGGGTCCCCAGGTGCTGTGTGCCAGAGGT 

GGGCGGGTGGGGAGACAGACAGAGGCTGCGGCTGAGTGCGCTGTGCTTAGTGCTGGACACCCG 

TGTCCCCGGCCCTTTCCTGGAGGCCCCTCTACCACCTGCTCTGCCCACAGGCACAAGTGGCAG 

CTATAACTCTGCTTTCATGAAACTGCGGTCCACTCTCTGGTCTCTCTGTGGGCTCTACCCCTC 

ACTGACCACAAGCTCTACCTACCCCTGTGCCTGTGCTCCCATACAGCCCTGGGGAGAAGGGGA 

TGACGTCTTCCCAGCACTGAGCTGCCCCAGAAACCCCGGCTCCCCACTGCTGCTCATAGCCCA 

TACCCTGGAGGCTGACAAGCCAGAAATGGCCTTGGCTAAAGGAGCCTCTCTCTCACCAGGCTG 

GCCGGGAGCCCACCCCCAATTTGTTTGGTGTTTTGTGTCCATACTCTTGCAGTTCTGTCCTTG 

GACTTGATGCCGCTGAACTCTGCGGTGGGACCGGTCCCGTCAGAGCCTGGTGTACTGGGGGGA 

GGGAGGGAGGAGGGAGCCTGTGCTGACGGAGCACCTCGCCGGGTGTGCCCCTCCTGGGCTGTG 

TGACCCCAGCCTCCCCACCCACCTCCTGCTTTGTGTACTCCTCCCCTCCCCCTCAGCACAATC 

GGAGTTCATATAAGAAGTGCGGGAGCTTCTCTGGTCAGGGTTCTCTGAACACTTATGGAGAGA 

GTGCTTCCTGGGAAGTGTGGCGTTTGAAGGGGCTGGAGGGCAGGTCTTTAAGATGGCGAGACT 

GCCCTTCTCAGCTGATAAACACAAGAACGGCGATCCTGTCTTCAGTAAGGCTCCACGAGAAGA 

GAGGAAGTATATCTACACCTCAACCCTCCTAGTCACCACCTGAAATAAATGTTAGGGAAAAAAAA 
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FIGURE 214 

MAVIIGVAVGAGVAFLVLMATIVAFCCARSQRNLKGWSAKNDIRVEIVHKEPASGREGEEHS 
TIKQLMMDRGEFQQDSVLKQLEVLKEEEKEFQNLKDPTNGYYSVNTFKEHHSTPTISLSSCQP 
DLRPAGKQRVPTGMSFTNIYSTLSGQGRLYDYGQRFVLGMGSSSIELCEREFQRGSLSDSSSF 
LDTQCDSSVSSSGKQDGYVQFDKASKASASSSHHSQSSSQNSDPSRPLQRRMQTHV 

Signal peptide: 

amino acids 1-28 

Glycosaminoglycan attachment site. 

amino acids 150-154 

N-myristoylation sites. 

amino acids 6-12, 10-16, 36-42, 139-145, 165-171 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 114-125 
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FIGURE 215 

CAGCCTTCCTCCCCCAGCCTGAGTGACTACTCTATTCCTTGGTCCCTGCTATTGTCGGGGACG 

ATTGCMgGGCTACGCCAGGAAAGTAGGCTGGGTGACCGCAGGCCTGGTGATTGGGGCTGGCG 

CCTGCTATTGCATTTATAGACTGACTAGGGGAAGAAAACAGAACAAGGAAAAAATGGCTGAGG 

GTGGATCTGGGGATGTGGATGATGCTGGGGACTGTTCTGGGGCCAGGTATAATGACTGGTCTG 

ATGATGATGATGACAGCAATGAGAGCAAGAGTATAGTATGGTACCCACCTTGGGCTCGGATTG 

GGACTGAAGCTGGAACCAGAGCTAGGGCCAGGGCAAGGGCCAGGGCTACCCGGGCACGTCGGG 

CTGTCCAGAAACGGGCTTCCCCCAATTCAGATGATACCGT T T TGTCCCCTCAAGAGCTACAAA 

AGGTTCTTTGCTTGGTTGAGATGTCTGAAAAGCCTTATATTCTTGAAGCAGCTTTAATTGCTC 

TGGGTAACAATGCTGCTTATGCATTTAACAGAGATATTATTCGTGATCTGGGTGGTCTCCCAA 

TTGTCG'CAAAGATTCTCAATACTCGGGATCCCATAGTTAAGGAAAAGGCTTTAATTGTCCTGA 

ATAACTTGAGTGTGAATGCTGAAAATCAGCGCAGGCTTAAAGTATACATGAATCAAGTGTGTG 

ATGACACAATCACTTCTCGCTTGAACTCATCTGTGCAGCTTGCTGGACTGAGATTGCTTACAA 

ATATGACTGTTACTAATGAGTATCAGCACATGCTTGCTAATTCCATTTCTGACTTTTTTCGTT 

TATTTTCAGCGGGAAATGAAGAAACCAAACTTCAGGTTCTGAAACTCCTTTTGAATTTGGCTG 

AAAATCCAGCCATGACTAGGGAACTGCTCAGGGCCCAAGTACCATCTTCACTGGGCTCCCTCT 

TTAATAAGAAGGAGAACAAAGAAGTTATTCTTAAACTTCTGGTCATATTTGAGAACATAAATG 

ATAATTTCAAATGGGAAGAAAATGAACCTACTCAGAATCAATTCGGTGAAGGTTCACTTTTTT 

TCTTTTTAAAAGAATTTCAAGTGTGTGCTGATAAGGTTCTGGGAATAGAAAGTCACCATGATT 

TTTTGGTGAAAGTAAAAGTTGGAAAATTCATGGCCAAACTTGCTGAACATATGTTCCCAAAGA 

GCCAGGAATAACACCTTGATTTTGTAATTTAGAAGCAACACACATTGTAAACTATTCATTTTC 

TCCACCTTGTTTATATGGTAAAGGAATCCTTTCAGCTGCCAGTTTTGAATAATGAATATCATA 

TTGTATCATCAATGCTGATATTTAACTGAGTTGGTCTTTAGGTTTAAGATGGATAAATGAATA 

TCACTACTTGTTCTGAAAACATGTTTGTTGCTTTTTATCTCGCTGCCTAGATTGAAATATTTT 

GCTATTTCTTCTGCATAAGTGACAGTGAACCAATTCATCATGAGTAAGCTCCCTTCTGTCATT 

TTCATTGATTTAATTTGTGTATCATCAATAAAATTGTATGTTAATGCTGGAAAGA 
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MGYARKVGWVTAGLVIGAGACYCIYRLTRGRKQNKEKMAEGGSGDVDDAGDCSGARYNDWSDD 
DDDSNESKSIVWYPPWARIGTEAGTRARARARARATRARRAVQKRASPNSDDTVLSPQELQKV 
LCLVEMSEKPYILEAALIALGNNAAYAFNRDIIRDLGGLPIVAKILNTRDPIVKEKALIVLNN 
LSVNAENQRRLKVYMNQVCDDTITSRLNSSVQLAGLRLLTNMTVTNEYQHMLANSISDFFRLF 
SAGNEETKLQVLKLLLNLAENPAMTRELLRAQVPSSLGSLFNKKENKEVILKLLVIFENINDN 
FKWEENEPTQNQFGEGSLFFFLKEFQVCADKVLGIESHHDFLVK^ 

Signal peptide: 

amino acids 1-20 

N-glycosylation sites . 

amino acids 68-72, 189-193, 217-221, 230-234 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 107-111 

N-myristoylation sites. 

amino acids 13-19, 17-23, 19-25, 54-60, 83-89, 147-153, 255-261, 
290-296 



Ami elation site. 

amino acids 29-33 
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FIGURE 217 

GAGACACAAAGGCAGGCGGGATGCGGGAGCAGGCAAAGGGAAAGCGAAAGCCGCGCGCCCGGC 

CGGTGACTGGGTGAAGGCGCCGCGCAGCTTTCCCGACGCCGGCTGTACCCGGACCTCCTGGTC 

GAGCCTGGCGCGCCGCAGCCATGGCCATCGCTCAACTGGCCACGGAGTACGTGTTCTCGGATT 

TCTTGCTGAAGGAGCCCACGGAGCCCAAGTTCAAGGGGCTGCGACTGGAGCTGGCTGTGGACA 

AGATGGTCACGTGCATTGCGGTGGGGCTGCCCCTGCTGCTCATCTCGCTGGCCTTCGCGCAGG 

AGATCTCGATTGGTACACAGATAAGCTGTTTCTCTCCAAGTTCTTTCTCCTGGCGTCAGGCTG 

CCTTTGTGGATTCATATTGCTGGGCGGCTGTTCAGCAGAAGAACTCACTGCAGAGCGAGTCTG 

GAAACCTCCCACTGTGGCTGCATAAGTTTTTCCCCTACATCCTGCTGCTCTTTGCGATCCTCC 

TGTACCTGCCCCCGCTGTTCTGGCGTTTCGCAGCTGCTCCTCATATTTGCTCAGACTTGAAGT 

TTATCATGGAAGAACTTGACAAAGTTTACAACCGTGCAATTAAGGCTGCAAAGAGTGCGCGTG 

ACCTTGACATGAGAGATGGAGCCTGCTCAGTTCCAGGTGTTACCGAGAACTTAGGGCAAAGTT 

TGTGGGAGGTATCTGAAAGCCACTTCAAGTACCCAATTGTGGAGCAGTACTTGAAGACAAAGA 

AAAATTCTAATAATTTAATCATCAAGTACATTAGCTGCCGCCTGCTGACACTCATCATTATAC 

TGTTAGCGTGTATCTACCTGGGCTATTACTTCAGGCTCTCCTCACTCTCAGACGAGTTTGTGT 

GCAGCATCAAATCAGGGATCCTGAGAAACGACAGCACCGTGCCCGATCAGTTTCAGTGCAAAC 

TCATTGCCGTGGGCATCTTCCAGTTGCTCAGTGTCATTAACCTTGTGGTTTATGTCCTGCTGG 

CTCCCGTGGTTGTCTACACGCTGTTTGTTCCATTCCGACAGAAGACAGATGTTCTCAAAGTGT 

ACGAAATCCTCCCCACTTTTGATGTTCTGCATTTCAAATCTGAAGGGTACAACGATTTGAGCC 

TCTACAATCTCTTCTTGGAGGAAAATATAAGTGAGGTCAAGTCATACAAGTGTCTTAAGGTAC 

TGGAGAATATTAAGAGCAGTGGTCAGGGGATCGACCCAATGCTACTCCTGACAAACCTTGGCA 

TGATCAAGATGGATGTTGTTGATGGCAAAACTCCCATGTCTGCAGAGATGAGAGAGGAGCAGG 

GGAACCAGACGGCAGAGCTCCAAGGTATGAACATAGACAGTGAAACTAAAGCAAATAATGGAG 

AGAAGAATGCCCGACAGAGACTTCTGGATTCTTCTTGCTi^TGATTTTTTTTCCTTGAGCTGT 

AAATCTGTGACTTCTGCGACATGGGATTTAATTTGGCTAAAGCACCCCTGTTGGTTTCACAGC 

TGGTTTGCAATAAATGGTTCTTGGTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 218 

MAIAQLATEYVFSDFLLKEPTEPKFKGLRLELAVDKMVTCIAVGLPLLLISLAFAQEISIGTQ 
ISCFSPSSFSWRQAAFVDSYCWAAVQQKNSLQSESGNLPLWLHKFFPYILLLFAILLYLPPLF 
WRFAAAPHICSDLKFIMEELDKVYNRAIKAAKSARDLDMRDGACSVPGVTENLGQSLWEVSES 
HFKYPIVEQYLKTKKNSNNLIIKYISCRLLTLIIILLACIYLGYYFSLSSLSDEFVCSIKSGI 
LRNDSTVPDQFQCKLIAVGIFQLLSVINLWYVLLAPVWYTLFVPFRQKTDVLKVYEILPTF 
DVLHFKSEGYNDLSLYNLFLEENISEVKSYKCLKVLENIKSSGQGIDPMLLLTNLGMIKMDVV 
DGKTPMSAEMREEQGNQTAELQGMNIDSETKANNGEKNARQRLLDSSC 

Transmembrane domains: 

amino acids 37-55, 108-126, 216-232, 273-290 

N-glycosy lation sites. 

amino acids 255-259, 338-342, 394-398 

Glycosaminoglycan attachment site. 

amino acids 357-361 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 203-207 

N-myristoylation sites. 

amino acids 61-67, 174-180, 251-257, 393-399 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 218-229 
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FIGURE 219 

CTGTGAGTGACACACGCTGAGTGGGGTGAAGGGAAMSCTGGTGAATTTCATTTTGAGGTGTG 
GGTTGCTGTTAGTCACTCTGTCTCTTGCCATTGCCAAGCACAAGCAATCTTCCTTCACCAAAA 
GTTGTTACCCAAGGGGAACATTGTCCCAAGCTGTTGACGCTCTCTATATCAAAGCAGCATGGC 
TCAAAGCAACGATTCCAGAAGACCGCATAAAAAATATACGATTATTAAAAAAGAAAACAAAAA 
AGCAGTTTATGAAAAACTGTCAATTTCAAGAACAGCTTCTGTCCTTCTTCATGGAAGACGTTT 
TTGGTCAACTGCAATTGCAAGGCTGCAAGAAAATACGCTTTGTGGAGGACTTTCATAGCCTTA 
GGCAGAAATTGAGCCACTGTATTTCCTGTGCTTCATCAGCTAGAGAGATGAAATCCATTACCA 
GGATGAAAAGAATATTTTATAGGATTGGAAACAAAGGAATCTACAAAGCCATCAGTGAACTGG 
ATATTCTTCTTTCCTGGATTAAAAAATTATTGGAAAGCAGTCAGSaAACCAAAGCCAAGTACA 
TTGATTTTACAGTTATTTTGAAATACAATAAGAACTGCTAGAAATATGTTTATAACAGTCTAT 
TTCTTTTAAAAACTTTTTAACATAATACTGACGGCATGTTAGGTGATTCAGAATAGACAAGAA 
GGATTTAGTAAATTAACGTTTTGGATATAAGTTGTCACTAATTTGCACATTTTCTGTGTTTTC 
AAATAATGTTTCCATTCTGAACATGTTTTGTCATTCACAAGTACATTGTGTCAACTTAATTTA 
AAGTATGTAACCTGAATTAACTCGTGTAATATTTGTGTGTGGAGTGGGATGTGGGGGGTGGAG 
GGGGAATGACAGATTTCTGGAATGCAATGTAATGTTACTGAGACTTAAATAGATGTTATGTAT 
ATGATTGTCTGTTTAAGTGTTTGAAAATTGTTAATTATGCCCAGTGTGAACTTAGTACTTAAC 
ACATTTTGATTTTAATTAAATAAATTGGGTTTCCTTCTCAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAA 
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FIGURE 220 

MLVNFILRCGLLLVTLSLAIAKHKQSSFTKSCYPRGTLSQAVDALYIKAAWLKATIPEDRIKN 
IRLLKKKTKKQFMKNCQFQEQLLSFFMEDVFGQLQLQGCKKIRFVEDFHSLRQKLSHCISCAS 
SAREMKSITRMKRIFYRIGNKGIYKAISELDILLSWIKKLLESSQ 

Signal sequence: 

amino acids 1-21 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 68-71 

N-myristoylation site. 

amino acids 148-153 

Inter leukin-10 proteins. 

amino acids 58-94, 74-102, 128-170 
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FIGURE 221 

GACCACGGCCCTGCGCCCCAGCCAGGCCTGAGGACATGAGGCGGCCGGCGGCGGTGCCGCTCC 
TGCTGCTGCTGTGTTTTGGGTCTCAGAGGGCCAAGGCAGCAACAGCCTGTGGTCGCCCCAGGA 
TGCTGAACCGAATGGTGGGCGGGCAGGACACGCAGGAGGGCGAGTGGCCCTGGCAAGTCAGCA 
TCCAGCGCAACGGAAGCCACTTCTGCGGGGGCAGCCTCATCGCGGAGCAGTGGGTCCTGACGG 
CTGCGCACTGCTTCCGCAACACCTCTGAGACGTCCCTGTACCAGGTCCTGCTGGGGGCAAGGC 
AGCTAGTGCAGCCGGGACCACACGCTATGTATGCCCGGGTGAGGCAGGTGGAGAGCAACCCCC 
TGTACCAGGGCACGGCCTCCAGCGCTGACGTGGCCCTGGTGGAGCTGGAGGCACCAGTGCCCT 
TCACCAATTACATCCTCCCCGTGTGCCTGCCTGACCCCTCGGTGATCTTTGAGACGGGCATGA 
ACTGCTGGGTCACTGGCTGGGGCAGCCCCAGTGAGGAAGACCTCCTGCCCGAACCGCGGATCC 
TGCAGAAACTCGCTGTGCCCATCATCGACACACCCAAGTGCAACCTGCTCTACAGCAAAGACA 
CCGAGTTTGGCTACCAAGCCAAAACCATCAAGAATGACATGCTGTGCGCCGGCTTCGAGGAGG 
GCAAGAAGGATGCCTGCAAGGGCGACTCGGGCGGCCCCCTGGTGTGCCTCGTGGGTCAGTCGT 
GGCTGCAGGCGGGGGTGATCAGCTGGGGTGAGGGCTGTGCCCGCCAGAACCGCCCAGGTGTCT 
ACATCCGTGTCACCGCCCACGACAACTGGATCCATCGGATCATCCCCAAACTGCAGTTCCAGC 
CAGCGAGGTTGGGCGGCCAGAAGTGAGACCCCCGGGGCCAGGAGCCCCTTGAGCAGAGCTCTG 
CACCCAGCCTGCCCGCCCACACCATCCTGCTGGTCCTCCCAGCGCTGCTGTTGCACCTGTGAG 
CCCCACCAGACTCATTTGTAAATAGCGCTCCTTCCTCCCCTCTCAAATACCCTTATTTTATTT 
ATGTTTCTCCCAATAAAAACCCAGCCTGTGTGCCAGCTGAAAAAAAAAAAAAAAAAAA 
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FIGURE 222 

MRRPAAVPLLLLLCFGSQEUVKAATACGRPRMLNEIMVGGQDTQEGEWPWQVSIQRNGSHFCGGS 
LIAEQWVLTAAHCFRNTSETSLYQVLLGARQLVQPGPHAMYARVRQVESNPLYQGTASSADVA 
LVELEAPVPFTNYILPVCLPDPSVIFETGMNCWVTGWGSPSEEDLLPEPRILQKLAVPIIDTP 
KCNLLYSKDTEFGYQPKTIKNDMLCAGFEEGKKDACKGDSGGPLVCLVGQSWLQAGVISWGEG 
CARQNRPGVYIRVTAHHNWIHRI I PKLQFQPARLGGQK 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

N-glycosylation sites. 

amino acids 55-58, 79-82 

Casein kinase II phosphorylation sites. 

amino acids 121-124, 165-168, 167-170, 248-251 

Tyrosine kinase phosphorylation sites. 

amino acids 78-86, 197-203 

N-myristoylation sites. 

amino acids 16-21, 37-42, 56-61, 62-67, 118-123 

Amidation site. 

amino acids 219-222 

Serine proteases, trypsin family, histidine active site. 

amino acids 71-76 
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FIGURE 223 

CAAGATGTGGACAGCTCTTGTGCTCATTTGGATTTTCTCCTTGTCCTTATCTGAAAGCCATGC 

GGCATCCAACGATCCACGCAACTTTGTCCCTAACAAAATGTGGAAGGGATTAGTCAAGAGGAA 

TGCATCTGTGGAAACAGTTGATAATAAAACGTCTGAGGATGTAACCATGGCAGCAGCTTCTCC 

TGTCACATTGACCAAAGGGACTTCGGCAGCCCACCTCAACTCTATGGAAGTCACAACAGAGGA 

CACAAGCAGGACAGATGTGAGTGAACCAGCAACTTCAGGAGTTGCAGCTGATGGTGTGACCTC 

CATTGCTCCCACGGCTGTGGCCTCCAGTACGACTGCGGCCTCCATTACGACTGCGGCCTCCAG 

TATGACTGTGGCCTCCAGTGCTCCCACGACTGCAGCCTCCAGTACAACTGTGGCCTCCATTGC 

TCCCACGACTGCAGCCTCCAGTATGACTGCGGCCTCCAGCACTCCCATGACACTTGCACTCCC 

CGCGCCCACGTCCACTTCCACAGGGCGGACCCCGTCCACTACCGCCACTGGGCATCCATCTCT 

CAGCACAGCCCTCGCACAAGTGCCAAAGAGCAGCGCGTTGCCAAGAACAGCAACCCTGGCCAC 

ATTGGCCACACGTGCTCAGACTGTAGCGACCACAGCAAACACAAGCAGCCCCATGAGCACTCG 

TCCAAGTCCTTCCAAGCACATGCCCAGTGACACCGCGGCAAGCCCTGTACCCCCTATGCGTCC 

CCAAGCACAAGGTCCCATTAGCCAGGTGTCAGTGGACCAGCCTGTGGTTAACACAACAAATAA 

ATCCACACCCATGCCCTCAAACACAACCCCAGAGCCCGCCCCCACCCCCACAGTGGTGACCAC 

CACCAAGGCACAAGCCAGGGAGCCAACTGCCAGCCCAGTGCCAGTACCTCACACCAGCCCAAT 

CCCTGAGATGGAGGCCATGTCCCCCACGACACAGCCAAGCCCCATGCCATATACCCAGAGGGC 

CGCTGGGCCAGGCACATCCCAGGCACCGGAGCAGGTAGAGACTGAAGCCACACCAGGTACTGA 

TTCCACTGGGCCAACACCCAGGAGCTCAGGGGGCACTAAGATGCCAGCCACGGACTCGTGCCA 

GCCCAGCACCCAAGGCCAGTACATGGTGGTCACCACTGAGCCCCTCACCCAGGCCGTGGTAGA 

CAAAACTCTCCTTCTGGTGGTGCTGTTACTCGGGGTGACCCTTTTCATCACAGTCTTGGTTTT 

GTTTGCCCTGCAGGCCTATGAGAGCTACAAGAAGAAGGACTACACCCAGGTGGACTACTTAAT 

CAACGGGATGTATGCGGACTCAGAAATGT^GGGGGGCGGGGGCCTGGCGGGAGGCCTGGCCC 

CTTCCTCGTCCTTTCCTTTTGCCTTTGAGACCAAACCAAGTGCTTCCAAATTCTTTTGGTGCA 

ATTGAGGAGATATGCCAGATGCTTAAACACATTTAATTGCTGTCAGATTAATTCCATGATCAC 

TAAAGAGTTGCTGCTTTTTTCATATTTATTTTTGTAAATGATTCTGTGCCCAGGAGCAGCTGG 

GGGTTCCACCTCAGGGTGGGGCGGGCAGGACCCCGTCTCCCCAGGTGTCGGAGCCTGACCTGA 

ATTAAAGTACTGACTGCTCGCCA 
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FIGURE 224 

MWTALVLIWIFSLSLSESHAASNDPRNFVPNKMWKGLVK^ 

TLTKGTSAAHLNSMEVTTEDTSRTDVSEPATSGVAADGVTSIAPTAVASSTTAASITTAASSM 
TVASSAPTTAASSTTVASIAPTTAASSMTAASSTPMTLALPAPTSTSTGRTPSTTATGHPSLS 
TALAQVPKSSALPRTATLATLATRAQTVATTANTSSPMSTRPSPSKHMPSDTAASPVPPMRPQ 
AQGPISQVSVDQPWNTTNKSTPMPSNTTPEPAPTPTWTTTKAQAREPTASPVPVPHTSPIP 
EMEAMSPTTQPSPMPYTQRAAGPGTSQAPEQVETEATPGTDSTGPTPRSSGGTKMPATDSCQP 
STQGQYMWTTEPLTQAWDKTLLLWLLLGVTLFITVLVLFALQAYESYKKKDYTQVDYLIN 
GMYADSEM 

Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 396-420 

N-glycosylation sites. 

amino acids 41-44, 49-52, 222-225, 268-271, 271-274 
Casein kinase II phosphorylation sites. 

amino acids 14-17, 51-54, 80-83, 85-88, 280-283, 434-437 

N-myristoylation sites. 

amino acids 68-73, 354-359 

Aldo/keto reductase family putative active site signature. 

amino acids 195-210 
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FIGURE 225 

GGAAGGCGCTCAAGGTGCGCGGCCCGGGGCGCGCTACTGGGGGCGCCCTCCGCGGTGGGCAGC 

GCGCCAGGGATCGGCCTGGGCAGCCGCGGGGCGCGCGAAGGCTGCGCTTTCCCTACGGCCCCC 

CTCGCTTCCTCCGGCACGGCGGCAACGGAGATTTCCTCTCGGGGAAACTACGCGGATCCTTTT 

CGGGGATCCTCGCCCCGCCCCAGTTCTCCGCCCCCTCCCCTTTGCTGGGGCGCCTGGGCTGGC 

CCGCGCAGGGGAGGAGGCTCTGGCAGCCTGGGCAGGGAGGCGGCGGGGGGCCGCGGAGCCGCT 

GGCCATCGATTCTCCCCGCCATGTGACGCCGTCCTTAGCCCTGCGACCCCCAGCGCGTCCCGG 

GCCTGCGCCTCCGCCCCGCCGCGCAGCGCACGASSCTTCTGCCGGGACGCGCACGCCAACCGC 

CGACGCCCCAGCCCGTGCAGCATCCCGGCCTCCGCCGGCAGGTAGAGCCGCCGGGGCAGCTCC 

TGCGCCTCTTCTACTGCACTGTCCTGGTCTGCTCCAAAGAGATCTCAGCGCTCACCGACTTCT 

CTGGTTACCTAACCAAACTCCTGCAAAACCACACCACCTATGCCTGTGATGGGGACTATTTGA 

ATCTACAGTGCCCTCGGCATTCTACGATAAGTGTCCAATCGGCATTTTATGGGCAAGATTACC 

AAATGTGTAGTTCCCAGAAGCCTGCCTCCCAGAGGGAAGACAGCTTAACCTGTGTGGCAGCCA 

CCACCTTCCAGAAGGTGCTGGACGAATGCCAGAACCAGCGGGCCTGCCACCTCCTGGTCAATA 

GCCGTGTTTTTGGACCTGACCTTTGTCCAGGAAGCAGTAAATACCTCCTGGTCTCCTTTAAAT 

GCCAACCTAATGAATTAAAAAACAAAACCGTGTGTGAAGACCAGGAGCTGAAACTGCACTGCC 

ATGAATCCAAGTTCCTCAACATCTACTCTGCGACCTACGGCAGGAGGACCCAGGAAAGGGACA 

TCTGCTCCTCCAAGGCAGAGCGGCTCCCCCCTTTCGATTGCTTGTCTTACTCAGCTTTGCAAG 

TCCTATCCCGAAGGTGCTATGGGAAGCAGAGATGCAAAATCATCGTCAACAATCACCATTTTG 

GAAGCCCCTGTTTGCCAGGCGTGAAAAAATACCTCACTGTGACCTACGCATGTGTTCCCAAGA 

ACATACTCACAGCGATTGATCCAGCCATTGCTAATCTAAAACCTTCTTTGAAGCAGAAAGATG 

GTGAATATGGTATAAACTTCGACCCAAGCGGATCGAAGGTTCTGAGGAAAGATGGAATTCTTG 

TTAGCAACtCTCTGGCAGCCTTTGCTTACATTAGAGCCCACCCAGAGAGAGCTGCCCTGCTGT 

TCGTGTCCAGTGTCTGCATCGGCCTGGCCCTCACACTGTGCGCCCTGGTCATCAGAGAGTCCT 

GTGCCAAGGACTTCCGCGACTTGCAGCTGGGGAGGGAGCAGCTGGTGCCAGGAAGTGACAAGG 

TCGAGGAGGACAGCGAGGATGAAGAAGAGGAGGAGGACCCCTCTGAGTCTGATTTCCCAGGGG 

AACTGTCGGGGTTCTGTAGGACTTCATATCCTATATACAGTTCCATAGAAGCTGCAGAGCTCG 

CAGAAAGGATTGAGCGCAGGGAGCAAATCATTCAGGAAATATGGATGAACAGTGGTTTGGACA 

CCTCGCTCCCAAGAAACATGGGCCAGTTCTACTGAAAACCACATGCATCTTGATGCGATCGCA 

CTTTCTGAAGAAGGAAGGATCCCAAATGCCCCTCCAGTTCTGGTTCACCTGTACCTTCTATGA 

AGGAGAATTCGTCATGTCATTCAACACTCGTGAGGCCAGGAAGCTATTAAAGGGATGTTTCAA 

GCTGTTTCTAGCACATTCCAAAATAAATGAGGAGGGAGGAAAAAAAAAAAAAAAAAAAAAAAA 



AAAAAAAAAAAAAAAAAA 
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FIGURE 226 

MLLPGRARQPPTPQPVQHPGLRRQVEPPGQLLRLFYCTVLVCSKEISALTDFSGYLTKLLQNH 
TTYACDGDYLNLQCPRHSTISVQSAFYGQDYQMCSSQKPASQREDSLTCVAATTFQKVLDECQ 
NQRACHLLVNSRVFGPDLCPGSSKYLLVSFKCQPNELKNKTVCEDQELKLHCHESKFLNIYSA 
TYGRRTQERDICSSKAERLPPFDCLSYSALQVLSRRCYGKQRCKIIVNNHHFGSPCLPGVKKY 
LTVTYACVPKNILTAIDPAIANLKPSLKQKDGEYGINFDPSGSKVLRKDGILVSNSIxAAFAYI 
RAHPERAALLFVSSVCIGLALTLCALVIRESCAKDFRDLQLGREQLVPGSDKVEEDSEDEEEE 
EDPSESDFPGELSGFCRTSYPIYSSIEAAELAERIERREOIIQEIWMNSGLDTSLPRNMGQFY 

Transmembrane domains: 

amino acids 32-49, 322-343 

N-glycosylation sites. 

amino acids 62-66, 165-169 

Tyrosine kinase phosphorylation site. 

amino acids 280-287 

N-myristoylation site. 

amino acids 302-308, 333-339, 428-434 

Ami da ti on site. 

amino acids 191-195 
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FIGURE 227 

GGCACGAGGTGGAAGGGCTTTTACAAACAGATTGCTGGCCCCACCCCCCAGAATTTCTCATCA 
GGAGTGGGCAAGACCAATCATTTGCATTTCTGACAAGTTCCCAGGAGCTGCAGCTGCTGGCCC 
TGGAACCACACTTTGAGAACCACTGCTTTAGACCAAACACCAAAGGAAGATGCAGCCACCCTC 
CTTTACATGTCACAACGCTCAGGGTCCATGAGTACCTCAGGCTGTCCAGCTGAGCTCCACCTG 
CAGCAGCCGAGATTCCCGACTCGCTCCACCATTGGGGGCTAGGAGTGAAGCGTGTCACCATSG 
TCAGCTCATGGCCAGCCAGGAAAGCCTCTCTGCTGTGCGTCTGTGCAGTTCTTGTTCTTCCCT 
GGAGGACTCTTGGATCGCCTGTGATCTTGGCCAGGAGACCAGGTGCCTGGGTCCCTTCCTGGA 
AGGGGACAAGTTACACACCCCAGCCCCATTTTCCCACCAACTTCTACATGCCTTGGGAGAACC 
TTCTACATGTTGGCTGCCCCCTTCCCCTATTTCAGCAGTGCCCAGTCCTGCTTATAAACCTGA 
GGCCTGCTCCCCATACCTTCCCTGTGCAAGTGCCAGCCGTTATTCCAGGCAGCCCAATGTTGT 
TGAGGCCAGATGGATTCCTGGAAGCAGCTGGCCCATGGATGS^GTCATCACAGTATTCTAGA 
AACAGAGAAGAGGTCTTAACCTAATGCGCATAGAGAAATTGTTCTCATTGTAAACATACCCCT 
GTCCTTAGCTGATCTAGGTGGAAGCCCAGCTTCATGTGCTAGGGGGCATGATAATGATAATAA 

AGGAATTGTATCTAGGACTAA 
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FIGURE 228 

MVSSWPARKASLLCVCAVLVLPWRTLGSPVILARRPGAWVPSWKGTSYTPQPHFPTNFYMPWE 
NLLHVGCPLPLFQQCPVLLINLRPAPHTFPVQVPAVIPGSPMLLRPDGFLEAAGPWM 

Signal peptide: 

amino acids 1-27 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 8-12 
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FIGURE 229 

rr rA^PGT^CT^^TG^^GCCGGCAGTGGGTCCGGGACAGCTGCAGGAAGCTCTCAGG 

gc??c??cgccagS^ 

AGACGTGG^CCTCTCGGATGAAGAGAAACTGTTTCAGGT 

agagctcaatgaaagtcaWttccg^ 

ArAGGCTGCAATAAAGGAAGAAACAGAATATATGGAACTTC^ 

TAAATCAGTCAAGGGGGTCAATTTTGAGGCAGTTCTGAGGGTGGAGGAAGAAGAGGCCAATTL. 
^rAAAATATAACAAAACGAGAAGTGGAGGATGACTTGGGTCTTAGCATGCTGATTGACTC 

caSgg™?™™^^ 
gSS?cggcatgctg^ 

^aT^Rr^RMOTGTTTCCTGGCTGGAGCGCTCGTCTCCTCTCAGGGCCCCGTGGTCACCGA 

^Sssssssssssssssssssssgsgss 

^CTTGTCCTATTOTAGMTTTTCCGGAGTAGTTTATTTGCAGrcTGTT^ 
GACCCGGGACACTGCGTTTTACCGATCACCTTGAATGTGGTGCCTGGATGTGCCTTTTTTT^ 

™?^AAA^iTCTGTAATATGAAGTTGTAATCCTGGCCGTGAGCTTGGAAGCTTACT 
TTTGATTCTTAAAGCCTATGTTTTCTAAAATGAGACAAATACGGATGTCTATTTGCCTTTTAT 

SSaSStaaatS 

GTTTTAAA^WCA^^^^^^TATTCTTTAATAAAGATAATTTATGATCATGGTAAAAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



230/550 

FIGURE 230 

MKVLGRSFFWVLFPVLPWAVQAVEHEEVAQRVIKLHRGRGVAAMQSRQWVRDSCRKLSGLLRQ 
KNAVLNKLKTAIGAVEKDVGLSDEEKLFQVHTFEIFQKELNESENSVFQAVYGLQRALQGDYK 
DWNMKESSRQRLEALREAAIKEETEYMELLAAEKHQVEALKNMQHQNQSLSMLDEILEDVRK 
AADRLEEEIEEHAFDDNKSVKGVNFEAVLRVEEEET^NSKQNITKREVEDDLGLSMLIDSQNNQ 
YILTKPRDSTIPRADHHFIKDIVTIGMLSLPCGWLCTAIGLPTMFGYIICGVLLGPSGLNSIK 
SIVQVETLGEFGVFFTLFLVGLEFSPEKLRKVWKISLQGPCYMTLLMIAFGLLWGHLLRIKPT 
QSVFISTCLSLSSTPLVSRFLMGSARGDKEGDIDYSTVLLGMLVTQDVQLGLFMAVMPTLIQA 
GASASSSIWEVLRILVLIGQILFSLAAVFLLCLVIKKYLIGPYYRKLHMESKGNKEILILGI 
SAFIFLMLTVTELLDVSMELGCFLAGALVSSQGPWTEEIATSIEPIRDFLAIVFFASIGLHV 
FPTFVAYELTVLVFLTLSVWMKFLLAALVLSLILPRSSQYIKWIVSAGLAQVSEFSFVLGSR 
ARRAGVISREVYLLILSVTTLSLLLAPVLWRAAITRCVPRPERRSSL 

Signal peptide: 

amino acids 1-22 

Transmembrane domains: 

amino acids 282-304, 322-337, 354-370, 379-395, 445-474, 501-520, 
576-598, 641-660 

N-glycosylation sites. 

amino acids 104-108, 174-178, 206-210, 230-234 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 55-59, 673-677 

Tyrosine kinase phosphorylation site. 

amino acids 407-414 

N-myristoylation sites. 

amino acids 116-122, 327-333, 366-372, 401-407, 419-425, 429-435, 
442-448, 525-531, 530-536 

Cell attachment sequence. 

amino acids 404-407 
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FIGURE 231 

GAGAAAAACAACAGGAAGCAGCTTACAAACTCGGTGAACAACTGAGGGAACCAAACCAGAGAC 

GCGCTGAACAGAGAGAATCAGGCTCAAAGCAAGTGGAAGTGGGCAGAGATTCCACCAGGACTG 

GTGCAAGGCGCAGAGCCAGCCAGATTTGAGAAGAAGGCAAAAAGATGCTGGGGAGCAGAGCTG 

TAATGCTGCTGTTGCTGCTGCCCTGGACAGCTCAGGGCAGAGCTGTGCCTGGGGGCAGCAGCC 

CTGCCTGGACTCAGTGCCAGCAGCTTTCACAGAAGCTCTGCACACTGGCCTGGAGTGCACATC 

CACTAGTGGGACACATGGATCTAAGAGAAGAGGGAGATGAAGAGACTACAAATGATGTTCCCC 

ATATCCAGTGTGGAGATGGCTGTGACCCCCAAGGACTCAGGGACAACAGTCAGTTCTGCTTGC 

AAAGGATCCACCAGGGTCTGATTTTTTATGAGAAGCTGCTAGGATCGGATATTTTCACAGGGG 

AGCCTTCTCTGCTCCCTGATAGCCCTGTGGGCCAGCTTCATGCCTCCCTACTGGGCCTCAGCC 

AACTCCTGCAGCCTGAGGGTCACCACTGGGAGACTCAGCAGATTCCAAGCCTCAGTCCCAGCC 

AGCCATGGCAGCGTCTCCTTCTCCGCTTCAAAATCCTTCGCAGCCTCCAGGCCTTTGTGGCTG 

TAGCCGCCCGGGTCTTTGCCCATGGAGCAGCAACCCTGAGTCCCmAGGCAGCAGCTCAAGG 

ATGGCACTCAGATCTCCATGGCCCAGCAAGGCCAAGATAAATCTACCACCCCAGGCACCTGTG 

AGCCAACAGGTTAATTAGTCCATTAATTTTAGTGGGACCTGCATATGTTGAAAATTACCAATA 

CTGACTGACATGTGATGCTGACCTATGATAAGGTTGAGTATTTATTAGATGGGAAGGGAAATT 

TGGGGATTATTTATCCTCCTGGGGACAGTTTGGGGAGGATTATTTATTGTATTTATATTGAAT 

TATGTACTTTTTTCAATAAAGTCTTATTTTTGTGGCTAAAAAAAAAAAAA 
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FIGURE 232 

MLGSRAVMLLLLLPWTAQGRAVPGGSSPAWTQCQQLSQKLCTIAWSAHPLVGHMDLREEGDEE 
TTNDVPHIQCGDGCDPQGLRDNSQFCLQRIHQGLIFYEKLLGSDIFTGEPSLLPDSPVGQLHA 
SLLGLSQLLQPEGHHWETQQIPSLSPSQPWQRLLLRFKILRSLQAFVAVAARVFAHGAATLSP 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

Casein kinase II phosphorylation site. 

amino acids 64-67 

N-rayristoylation sites. 

amino acids 25-30, 81-86, 122-127 
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FIGURE 231 

SSgtGGCTTCCMCTTCTT^ 



tSScctggagcc^^ 

G^aSScSS 
T(KAGA(^GCTTCCTCTATCGGAATGGCGAGAAC^ 

r^TrTRRAGRTGGTGGCCAGCAACCCTGGGACATGGCTGATG^CTGCCATGTGACTGACCATGTCCATGCTGt 
CTTTCTTMTTTMTTTACATGGAAATAATATGATTTCACTT 

atgttttagacagcaaaccctatccattaaagtacttgttagaccaaaaaaaaaaaaa 
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FIGURE 234 

MWAMESGHLLWALLFMQSLWPQLTDGATRVYYLGIRDVQWNYAPKGRNVITNQPLDSDIVASS 

FLKSDKNRIGGTYKKTIYKEYKDDSYTDEVAQPAWLGFLGPVLQAEVGDVILIHLKNFATRPY 

TIHPHGVFYEKDSEGSLYPDGSSGPLKADDSVPPGGSHIYNWTIPEGHAPTDADPACLTWIYH 

SHVDAPRDIATGLIGPLITCKRGALDGNSPPQRQDVDHDFFLLFSWDENLSWHLNENIATYC 

SDPASVDKEDETFQESNRMHAINGFVFGNLPELNMCAQKRVAWHLFGMGNEIDVHTAFFHGQM 

LTTRGHHTDVANIFPATFVTAEMVPWEPGTWLISCQVNSHFRDGMQALYKVKSCSMAPPVDLL 

TGKVRQYFIEAHEIQWDYGPMGHDGSTGKNLREPGSISDKFFQKSSSRIGGTYWKVRYEAFQD 

ETFQEKMHLEEDRHLGILGPVIRAEVGDTIQWFYNRASQPFSMQPHGVFYEKDYEGTVYNDG 

SSYPGLVAKPFEKVTYRWTVPPHAGPTAQDPACLTWMYFSAADPIRDTNSGLVGPLLVCRAGA 

LGADGKQKGVDKEFFLLFTVLDENKSWYSNANQAT^AMLDFRLLSEDIEGFQDSNRMHAINGFL 

FSNLPRLDMCKGDTVAWHLLGLGTETDVHGVMFQGNTVQLQGMRKGAAMLFPHTFVMAIMQPD 

NLGTFEIYCQAGSHREAGMRAIYNVSQCPGHQATPRQRYQAARIYYIMAEEVEWDYCPDRSWE 

REWHNQSEKDSYGYI FLSNKDGLLGSRYKKAVFREYTDGTFRI PRPRTGPEEHLGILGPLIKG 

EVGDILTWFKNNASRPYSVHAHGVLESTTVWPLAAEPGEWTYQWNIPERSGPGPNDSACVS 

WIYYSAVDPIKDMYSGLVGPLAICQKGILEPHGGRSDMDREFALLFLIFDENKSWYLEENVAT 

HGSQDPGSINLQDETFLESNKMHAINGKLYANLRGLTMYQGERVAWYMLAMGQDVDLHTIHFH 

AESFLYRNGENYRADWDLFPGTFEWEMVASNPGTWLMHCHVTDHVHAGMETLFTVFSRTEH 

LSPLTVITKETEKVPPRDIEEGNVKMLGMQIPIKNVEMLASV^ 

QHRQRKLRRN RRS ILDDS FKLLSFKQ 



Signal peptide: 
amino acids 1-21 
Transmembrane domain : 
amino acids 1109-1130 
N-glycosylation sites. 

amino acids 167-171, 239-243, 591-595, 717-721, 761-765, 832-836, 
876-880, 934-938 

Glycosaminoglycan attachment site. 

amino acids 871-875 

Tyrosine kinase phosphorylation sites. 

. amino acids 82-90, 137-145, 494-502, 513-521 ( 
N-myristoylation sites. 

amino acids 212-218, 313-319, 498-504, 566-572, 672-678, 778-784, 
843-849 

Multicopper oxidases signature 1. 

amino acids 344-365, 696-717, 1043-1064 
Multicopper oxidases signature 2. 

amino acids 1048-1060 
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FIGURE 235 

GGAAAGAGTGCTGGTACTACAACCAGGAAGTGACAGATAATGTGCTTTAAACTACATTAGAAAAGCTTCTCATAG 
CAAAACTGAGAGATTGAAGCAGTGATTAT1TTTACATAGTTGTCATTAAATATTT 

ga^gScataotagaata^cagctttctgggccagaaattgatcttctgact 
tgactagacaggaattctggcaactgctccagcagaactatggcactgagctaggtttaaatgctgaggaga^sg 

AAAACTTGTCACTGTCGATTGAGGATGTGCACXCAA^ 

GAGATGAAAAA^ATCCAAGTCAATCAGTTTTACCAGTGAATCAATTAGTCGGGTTTCAGAAACAGAG^ 
ATGGAAATTCATCAA^GGAGGATTAGGCAAAGAGGAGTCCCAARATGAG 

C^CT^GGflAAAGAAGTTAACTAGAGTGCCATCAAAGTCACTGGACTTGAATAAAAATGAATATCTTTCTCTGG 

acSgca^^gSctgttgatgaagaaaatgttcctgagaaagatcttcatggaagactttt^ 

AC^G^T^^CTTATCAGTGCTGACAGAATGTTTGAATTGCTCTTTACC^GTTCACGCTTTATGCAGAAAWTG 
CCAGTTCTAGA^TATAATAGATGTAGTATCTACCCCTTGGACTGC^ 

SgSacaI^agS^ 
SaaagSggS^ 

Sa^ccgtcaacagatactgtatcatccgatcttcaaaacagaaatc^ 
aSacagaaaa^gcStggggccttgtcaaatctttaatto 

?S^g^SSga™t T aattgaagaatctgtattaaatcaggccattgaagaccct 
SSacgaaSa^ 

ctggagatg^gct^otgccaaaggggatattacaggaaagaaaaagga^ 

SSgTGGTAA^ 

TGTCAAGAGCAGAAACTATTCAGAAGAATAAAGATCAGGCCCATCGTTTAAAGGGAGTGCTCCGAGACT 
GCATGGCTGTTGAAAGCTAGTGATCTGAAGGACTAAAACCGCAGAGATACTTGGAACTTAAAGAAAATACCTGGA 

CATTTCTCTCAGTAACATOTATTTGATAATTA^ 

^catgtccaaSgctcgcttttgtaactgagataagaccaagag^ 

tatgtSSactg^ttttaaaggttctgttttcaggcatataacatttccaggtttgtgtact 

atgtcttcatttatttagcatgcaaatttaatagtcaaactttttgaatctgcatgttgatgatgattatcagaa 

agggtcttctgccatgctgtatct^atgaaagaaatagtt 

at^gcctcctcacttagaataccaacagtcaaaaggaagaaccatcctctgagttttaaaaacc^^ 

TGTTAAAATCTGGGCATTTAGTGACAGATCAAATGCATACTT<^CTAAGATTGGCTTC^ 

ATGGTGGAAGTGACACATCTGCTTGAAAATAATTTGTCTATTTTCAGTAACC 

ATGTGTGTCACTOOTTTTAATTGGTAAGTTATAAGCCAGA^ 

CACG^ATGTCCCAGTACAAGTGTACTGACTATCAAGTTTTAACTCAGATGCAAGCTTTGGCTCTTTCATAARAAG 
StTTATGCATATGTGTCTCCATACAAGT(3GCTCATTAAAATAAG^ 

StcSagttS^ 
SccAraATCT^^ 

agtatt^ctccgttagagggaaaatgggtttctctgggtgaattccaacgaagcatacctaggggt^ 
acctacctgggtttgttttgttttggtaaggatttatgtagtgtctggctgtaagca^^ 

attttataac^tacttcaaggaagagtatcgaagtaagttgctttataaattaagacta^^ 

GAATTCAATTAATAAAATTTGAGCCTGTTACGTAAATTGAATATTAATAAAATTGAAAATTTCAAAA 
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FIGURE 236 

MENLSLSIEDVQPRSPGRSSLDDSGERDEKLSKSISFTSESISRVSETESFDGNSSKGGLGKE 
ESQNEKQTKKSLLPTLEKKLTRVPSKSLDLNKNEYLSLDKSSTSDSVDEENVPEKDLHGRLFI 
NRIFHISADRMFELLFTSSRFMQKFASSRNIIDWSTPWTAELGGDQLRTMTYTIVLNSPLTG 
KCTAATEKQTLYKESREARFYLVDSEVLTHDVPYHDYFYTVNRYCIIRSSKQKCRLRVSTDLK 
YRKQPWGLVKSLIEKNSWSSLEDYFKQLESDLLIEESVLNQAIEDPGKLTGLRRRRRTFNRTA 
ETVPKL S SQHS SG DVGLGAKGDI TGKKKEMEN YNVTL I WMS I FVLLLVLLNVTL FLKLSKI E 
HAAQSFYRLRLQEEKSLNLASDMVSR7VETIQKNKDQAHRLKGVLRDSIVMLEQLKSSLIMLQK 
TFDLLNKNKTGMAVES 

Transmembrane domain: 

amino acids 352-371 

N-glycosylation sites. 

amino acids 3-7, 54-58, 312-316, 349-353, 367-371, 449-453 

cAMP- and cGMP -dependent protein kinase phosphorylation sites. 

amino acids 81-85, 307-311 

Tyrosine kinase phosphorylation sites. 

amino acids 202-211, 246-254, 341-349 

N-myristoylation site. 

amino acids 259-265 

Amidation site. 

amino acids 339-343 
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FIGURE 237 

CAGGGGCTGGAGGGCAGGGGAGGGGATCATGTCATTCCTGCTCGGCGCAATCCTGACCCTGCT 
CTGGGCGCCCACGGCTCAGGCTGAGGTTCTGCTGCAGCCTGACTTCAATGCTGAAAAGTTCTC 
AGGCCTCTGGTACGTGGTCTCCATGGCATCTGACTGCAGGGTCTTCCTGGGCAAGAAGGACCA 
CCTGTCCATGTCCACCAGGGCCATCAGGCCCACAGAGGAGGGCGGCCTCCACGTCCACATGGA 
GTTCCCGGGGGCGGACGGCTGTAACCAGGTGGATGCCGAGTACCTGAAGGTGGGCTCCGAGGG 
ACACTTCAGAGTCCCGGCCTTGGGCTACCTGGACGTGCGCATCGTGGACACAGACTACAGCTC 
CTTCGCCGTCCTTTACATCTACAAGGAGCTGGAGGGGGCCCTCAGCACCATGGTGCAGCTCTA 
CAGCCGGACCCAGGATGTGAGTCCCCAGGCTCTGAAGTCCTTCCAGGACTTCTACCCGACCCT 
GGGGCTCCCCAAGGACATGATGGTCATGCTGCCCCAGTCAGATGCATGCAACCCTGAGAGCAA 
GGAGGCGCCCT^CACCTCCGGAGCCCCACCCCCGCCCTTCCCAGGTGGAGCCAAAGCAGCAG 
GCGCCTTTGCCCCTGGAGTCAAGACCCACAGCCCTCGGGGACCACCTGGAGTCTCTCCATCCT 
CCACCCCCCGCCTGTGGGATGCCTTGTGGGACGTCTCTTTCTATTCAATAAACAGATGCTGCA 

GCCTCA 
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FIGURE 238 

MMSFLLGAILTLLWAPTAQAEVLLQPDFNAEKFSGLWYVVSMASDCRVFLGKKDHLSMSTRAI 
RPTEEGGLHVHMEFPGADGCNQVDAEYLKVGSEGHFRVPALGYLDVRIVDTDYSSFAVLYIYK 
ELEGALSTMVQLYSRTQDVSPQALKSFQDFYPTLGLPKDMMVMLPQSDACNPESKEAP 

Signal peptide : 

amino acids 1-20 

Tyrosine kinase phosphorylation site. 

amino acids 110-117 

N-myristoylation sites. 

amino acids 7-13, 79-85, 130-136 

Amidation site. 

amino acids 50-54 
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FIGURE 239 

GGCGCGCTGGTCCAGGTGAGCGGGCGCGTCCCCGCGACGGCGCTGCCTGCCCGAGGCGGTTCA 

CGTAAAGACAGCGAGATCCTGAGGGCCAGCCGGGAAGGAGGCGTGGATATGGAGCTGGCTGCT 

GCCAAGTCCGGGGCCCGCGCCGCTGCCTAGCGCGTCCTGGGGACTCTGTGGGGACGCGCCCCG 

CGCCGCGGCTCGGGGACCCGTAGAGCCCGGCGCTGCGCGCBTGGCCCTGCTCTCGCGCCCCGC 

GCTCACCCTCCTGCTCCTCCTCATGGCCGCTGTTGTCAGGTGCCAGGAGCAGGCCCAGACCAC 

CGACTGGAGAGCCACCCTGAAGACCATCCGGAACGGCGTTCATAAGATAGACACGTACCTGAA 

CGCCGCCTTGGACCTCCTGGGAGGCGAGGACGGTCTCTGCCAGTATAAATGCAGTGACGGATC 

TAAGCCTTTCCCACGTTATGGTTATAAACCCTCCCCACCGAATGGATGTGGCTCTCCACTGTT 

TGGTGTTCATCTTAACATTGGTATCCCTTCCCTGACAAAGTGTTGCAACCAACACGACAGGTG 

CTATGAGACCTGTGGCAAAAGCAAGAATGACTGTGATGAAGAATTCCAGTATTGCCTCTCCAA 

GATCTGCCGAGATGTACAGAAAACACTAGGACTAACTCAGCATGTTCAGGCATGTGAAACAAC 

AGTGGAGCTCTTGTTTGACAGTGTTATACATTTAGGTTGTAAACCATATCTGGACAGCCAACG 

AGCCGCATGCAGGTGTCATTATGAAGAAAAAACTGATCTTTAAAGGAGATGCCGACAGCTAGT 

GACAGATGAAGATGGAAGAACATAACCTTTGACAAATAACTAATGTTTTTACAACATAAAACT 

GTCTTATTTTTGTGAAAGGATTATTTTGAGACCTTAAAATAATTTATATCTTGATGTTAAAAC 

CTCAAAGCAAAAAAAGTGAGGGAGATAGTGAGGGGAGGGCACGCTTGTCTTCTCAGGTATCTT 

CCCCAGCATTGCTCCCTTACTTAGTATGCCAAATGTCTTGACCAATATCAAAAACAAGTGCTT 

GTTTAGCGGAGAATTTTGAAAAGAGGAATATATAACTCAATTTTCACAACCACATTTACCAAA 

AAAAGAGATCAAATATAAAATTCATCATAATGTCTGTTCAACATTATCTTATTTGGAAAATGG 

GGAAATTATCACTTACAAGTATTTGTTTACTATGAAATTTTAAATACACATTTATGCCTAGAA 

GGAACGGACTTTTTTTTTCTATTTTAATTACACATAATATGTAATTAAAGTACAACATAATAT 

GTTGTTTCTCTGTAGCCCGTTGAGCATATGAGTAAGTCACATTTCTATTAGGACTACTTACAA 

GGACAAGGTTTCCATTTTTCCAGTTGTAAAATTGGAACCATCAGCTGATAACCTCGTAGGGAG 

CAACCCCAGGATAGCTAAGTGTTATGTAATATGCCTAGAAGGTGATGTGAATGCGATTCAGAA 

GCATAGCCACTCCCATTTTATGAGCTACTCACATGACAAATGTCATCTTTTGCTATAACCTTT 

GCCAAGTTAGAGAAAAGATGGATTTAATGAGATAAATGAAAAGATATTTAACCTAAAAAAAAA 



AAAAAAAAAAAAAAAAAA 
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FIGURE 240 

MALLSRPALTLLLLLMAAWRCQEQAQTTDWRATLKTIRNGVHKIDTYLNAALDLLGGEDGLC 
QYKCSDGSKPFPRYGYKPSPPNGCGSPLFGVHLNIGIPSLTKCCNQHDRCYETCGKSKNDCDE 
EFQYCLSKICRDVQKTLGLTQHVQACETTVELLFDSVIHLGCKPYLDSQRAACRCHYEEKTDL 

Important features: 
Signal peptide: 

amino acids 1-22 

N-myristoylation sites: 

amino acids 57-63,93-99 

Phospholipase A2 histldlne active site: 

amino acids 106-114 

Neuraxin and MAP1B proteins repeat proteins Block: 

amino acids 109-137 
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FIGURE 241 

GATTCCGAGCGCCTCCACTGCTGGTCCGTTGGCCAGATCAACTCGCCGCGTGGGCCGGCCGTT 
CCCTGAGAGTCTGAGCGCTCGCCGCACCCCCTTCCGAGCTTCTATTGGCCGTAGCAGACGTCC 
GTCTGCCGCTATCTCCGCCCCAATACGGAAGCGGCCTAGTCCTCCGGCTCCGACAGCTGGGTG 
TCCAGGCCATGGGGCAGCCCTGGGCGGCTGGGAGCACGGACGGGGCGCCCGCGCAGCTGCCTC 
TCGTGCTCACCGCGCTGTGGGCCGCGGCCGTGGGCCTGGAGCTGGCTTACGTGCTGGTGCTCG 
GTCCCGGGCCGCCGCCGCTGGGACCCCTGGCCCGGGCCTTGCAGCTGGCGCTGGCCGCCTTCC 
AGCTGCTCAACCTGCTGGGCAACGTGGGGCTCTTCCTGCGCTCGGATCCCAGCATCCGTGGCG 
TGATGCTGGCCGGCCGCGGTCTGGGCCAGGGCTGGGCTTACTGCTACCAATGCCAAAGCCAGG 
TGCCGCCACGCAGCGGACACTGCTCTGCCTGCCGCGTCTGCATCCTGCGTCGGGACCACCACT 
GCCGCCTGCTGGGCCGCTGCGTGGGCTTCGGCAACTACCGGCCCTTCCTGTGCCTGCTGCTTC 
ATGCCGCCGGCGTCCTGCTCCACGTCTCTGTGCTGCTGGGCCCTGCACTGTCGGCCCTGCTGC 
GAGCCCACACGCCCCTCCACATGGCTGCCCTCCTCCTGCTTCCCTGGCTCATGTTGCTCACAG 
GCAGAGTGTCTCTGGCACAGTTTGCCTTGGCCTTCGTGACGGACACGTGCGTGGCGGGTGCGC 
TGCTGTGCGGGGCTGGGCTGCTCTTCCATGGGATGCTGCTGCTGCGGGGCCAGACCACATGGG 
AGTGGGCTCGGGGCCAGCACTCCTATGACCTGGGTCCCTGCCACAACCTGCAGGCAGCCCTGG 
GGCCCCGCTGGGCCCTCGTCTGGCTCTGGCCCTTCCTGGCCTCCCCATTGCCTGGGGATGGGA 
TCACCTTCCAGACCACAGCAGATGTGGGACACACAGCCTCCS^CTCCAGGAAGAGCCAGAGC 
TGTGCAGGGAGGAAGGGGTGAGAGGGGGGCCCCCACACCTAGACTCAGTAAGGAAGTCGGGTT 
GGACCTTAACATCTGCATTGGACAACTCCACCCCTTCCTTGGCCTTGCCCCTGCCCGCCTACA 
CTCCTACGTGTCCAGGGCTTGGGCCGTGACTTAGGCAGAGGAGTGCAGAGGAGGGTCTGGCAG 
GGGCTGCTCAGGCCGCCTAGCTGCCCCTTTGCCAGGTTAATAAAGCACTGACTTGTTAA 
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FI GURE 242 

MGQPWAAGSTDGAPAQLPLVLTALWAAAVGLELAYVLVLGPGPPPLGPLARALQLALAAFQLL 
NLLGNVGLFLRSDPSIRGVMLAGRGLGQGWAYCYQCQSQVPPRSGHCSACRVCILRRDHHCRL 
LGRCVGFGNYRPFLCLLLHAAGVLLHVSVLLGPTILSALLRAHTPLHMAALLLLPWLMLLTGRV 
SLAQFALAFVTDTCVAGALLCGAGLLFHGMLLLRGQTTWEWARGQHSYDLGPCHNLQAALGPR 
WALVWLWP FLAS PLPGDG I T FQTTADVGHT AS 

Important features: 
Signal peptide: 

amino acids 1-30 

Transmembrane domain: 

amino acids 51-66,143-160,174-191,198-214 
N-myristoylation sites: 

amino acids 2-8,8-14,30-36,81-87,88-94,90-96,206-212 



Leucine zipper pattern: 

amino acids 143-165,150-172,157-179,164-186 
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FIGURE 243 

CTTGTCTTTGTGTCGGTTGTGATTTTCCTAATCTCTGATTTTCCTTTTCTCTCGGACGCTCTC 

CCTCTTCGGACCCATTTTCTCCCGTGCTTCATGCCCTGATAGCCTGGCCCCTTCCCGGCTTCC 

TTCGCTACCGGGGACGCCTCTAGTTTTTCTGAATTTCTGGCTGGCTCCACCCTCCGCGTTCAT 

CTTCCTCAAGAGTTCGCCCCTCTGGGGGCTCCTCTGTGTAATCGTCGCCTTCTCTGGGTATTT 

CTGTGAACTCCGTCTCACACCATCCCGCCATCTTCTCTGCCTTGGCCCCTTTTCTCTGTACAG 

CCAGCTCTGTGTCCTTTTCTTCTCCCCCTCTAAAATCGACTCCTCTTCTCCCTGAGAGCCCCA 

CCTTTGTGCCCCACTCCTCATTTTCCTACGCCTCCCTCTCTCTGCTGGTCCTCTCTCTCCCTG 

CAAGGTTCCATTCCATCAATTTGTTTGTCTTTTGTAGGGGTGGCATCCCCTCTGACTACTGCT 

CCATCCTTTTTTTTTTTTTTTTTTTTTTTTTTGCTTGAGGATTTCACTTCAATCTTTTCTGGT 

TGCGTCTCCACTTGTACTCAGCTTGTTAGGTCCAGGTCCAGTTGTTCTGCATCTGAGGCTGGC 

GTGTGCTGTCTTCTCTGATTGGCCTAATCTCCCTCACCCCCGTGAGATCTGTTGTCAGCCTTC 

GTTTCTCTTTCCTGTGTCCCAGCTTTTCTGCGGGTCTTGGCACCTTTCTTGGCCACAGATTTC 

TGGGTTACAGAGCATGTGTGTCTGAGGCATTGCAGGCAGAAAAGGGTGGCCGACGTGACCTCT 

AGCTGGACTGCTGGGCAGGGGAGCTGTCCTAGATAAAATTGGAAAGAAACAGTGACCCAGAGA 

CAGGTGGACAAAGAATTCGGGGACTGATGGGAACTGAGCTTGGGATCCAGACTGAAACTGATT 

CCAGACTGACCTCTAGCACCCAGGACCCAGACACAGGGCCA1SGGACCCCAGCATTTGAGACT 

TGTGCAGCTGTTCTGCCTTCTAGGGGCCATCCCCACTCTGCCTCGGGCTGGAGCTCTTTTGTG 

CTATGAAGCAACAGCCTCAAGATTCAGAGCTGTTGCTTTCCATAACTGGAAGTGGCTTCTGAT 

GAGGAACATGGTGTGTAAGCTGCAAGAGGGCTGCGAGGAGACGCTAGTGTTCATTGAGACAGG 

GACTGCAAGGGGAGTTGTGGGCTTTAAAGGCTGCAGCTCGTCTTCGTCTTACCCTGCGCAAAT 

CTCCTACCTTGTTTCCCCACCCGGAGTGTCCATTGCCTCCTACAGTCGCGTCTGCCGGTCTTA 

TCTCTGCAACAACCTCACCAATTTGGAGCCTTTTGTGAAACTCAAGGCCAGCACTCCTAAGTC 

TATCACATCTGCGTCCTGTAGCTGCCCGACCTGTGTGGGCGAGCACATGAAGGATTGCCTCCC 

AAATTTTGTCACCACTAATTCTTGCCCCTTGGCTGCTTCTACGTGTTACAGTTCCACCTTAAA 

ATTTCAGGCAGGGTTTCTCAATACCACCTTCCTCCTCATGGGGTGTGCTCGTGAACATAACCA 

GCTTTTAGCAGATTTTCATCATATTGGGAGCATCAAAGTGACTGAGGTCCTCAACATCTTAGA 

GAAGTCTCAGATTGTTGGTGCAGCATCCTCCAGGCAAGATCCTGCTTGGGGTGTCGTCTTAGG 

CCTCCTGTTTGCCTTCAGGGACS^CCATCTAGCTGCACCCGACAAGCACCCAGACTCTTTCA 

CATAACAAATAAAATAGCAGAGTTCCCTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAA 



WO 01/40466 



PCTYUS00/32678 



244/550 

FIGURE 244 

MGPQHLRLVQLFCLLGAIPTLPRAGALLCYEATASRFRAVAFHNWKWLLMRNMVCKLQEGCEE 
TLVFIETGTARGWGFKGCSSSSSYPAQISYLVSPPGVSIASYSRVCRSYLCNNLTNLEPFVK 
LKASTPKSITSASCSCPTCVGEHMKDCLPNFVTTNSCPLAASTCYSSTLKFQAGFLNTTFLLM 
GCAREHNQLLADFHHIGSIKVTEVLNILEKSQIVGAASSRQDPAWGVVLGLLFAFRD 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glycosylation sites: 

amino acids 117-121, 183-187 

N-myristoylation sites : 

amino acids 16-22,25-31,60-66,71-77,81-87,100-106,224-230, 
235-241/239-245 

Prokaryotic membrane lipoprotein lipid attachment site: 

amino acids 181-192 



WO 01/40466 



PCT/US00/32678 



245/550 

FIGURE 245 

GTGGAGTTGGGTGGTGTCGGGAGCCTCTCCCTGAGGGGCACCGCGTCTTCAGGAGCTGGGCCTCCAGTGCGGCGC 
GATGTCAGGCGCGGTGACAGCTCTGTGAGTCCGAGGCCGCGGCCGTGGCGCTGGGCGGCTGCGGGGCCTGACCGG 
TCCGCTCATGGTGCCGCCACGACGCCATCGCGGGGCAGGAAGGCCAGGGGTGCTGAGTTCTTCACCTCCTTTTAG 
ACTGAGATCTGCCAAGTTTTCCGGCATTGCTCTTGAGGATCTCAGAAGGGCTCTTAAGACAAGACTGCAAATGGT 
GTGTGTATTTGTCATGAACCGAATGAATTCCCAGAACAGTGGTTTCACTCAGCGCAGGCGAATGGCTCTTGGGAT 
TGTTATTCTTCTGCTTGTTGATGTGATATGGGTTGCTTCCTCTGAACTTACTTCGTATGTTTTTACCCAGTACAA 
CAAACCATTCTTCAGCACCTTTGCAAAAACATCTATGTTTGTTTTGTACCTTTTGGGCTTTATTATTTGGAAGCC 
ATGGAGACAACAGTGTACAAGAGGACTTCGCGGAAAGCATGCTGCTTTTTTTGCAGATGCTGAAGGTTACTTTGC 
TGCTTGCACAACAGATACAACTATGAATAGTTCTTTGAGTGAACCTCTGTATGTGCCTGTGAAATTCCATGATCT 
TCCAAGTGA7l?VAACCTGAGAGCACAAACATTGATACTGAAAAAACCCCCAAAAAGTCTCGTGTGAGGTTCAGTAA 
TATCATGGAGATTCGACAGCTTCCGTCAAGTCATGCATTGGAAGCAAAGTTGTCTCGCATGTCATATCCTGTGAA 
AGAACAAGAATCCATACTGAAAACTGTGGGGAAACTTACTGCAACTCAAGTAGCGAAAATTAGCTTTTTTTTTTG 
CTTTGTGTGGTTTTTGGCAAATTTGTCATATCAAGAAGCACTTTCAGACACACAAGTTGCTATAGTTAATATTTT 
ATCTTCAACTTCCGGACTTTTTACCTTAATCCTTGCTGCAGTATTTCCAAGTAACAGTGGAGATAGATTTACCCT 
TTCTAAACTATTAGCTGTAATTTTAAGCATTGGAGGCGTTGTACTGGTAAACCTGGCAGGGTCTGAAAAACCTGC 
TGGAAGAGACACAGTAGGTTCCATTTGGTCTCTTGCTGGAGCCATGCTCTATGCTGTCTATATTGTTATGATTAA 
GAGAAAAGTAGATAGAGAAGACAAGTTGGATATTCCAATGTTCTTTGGTTTTGTAGGTTTGTTTAATCTGCTGCT 
CTTATGGCOVGGTTTCTTTTTACTTCATTATACTGGATTTGAGGACTTCGAGTTTCCCAATAAAGTAGTATTAAT 
GTGCATTATCATTAATGGCCTTATTGGAACAGTACTCTCAGAGTTCCTGTGGTTGTGGGGCTGCTTTCTTACCTC 
ATCATTGATAGGCACACTTGCACTAAGCCTTACAATACCTCTGTCCATAATAGCTGACATGTGTATGCAAAAGGT 
GCAGTTTTCTTGGTTATTTTTTGCAGGAGCTATCCCTGTATTTTTTTCATTTTTTATTGTAACTCTCCTATGCCA 
TTATAATAATTGGGATCCTGTGATGGTGGGAATCAGAAGAATATTTGCTTTTATATGCAGAAAACATCGAATTCA 
GAGAGTTCCAGAAGACAGCGAACAGTGTGAGAGTCTCATTTCTATGCACAGTGTTTCTCAGGAGGATGGAGCTAG 
TTAGCTGTCTGTTGTCTGTAGCCCAGCTTGATAATGGAACTATACAGCGAAGAGACAATCTCTGGCAAGTTTTTG 
TAGAAAAAATGTTTCAGTGCCTAGTCTGAAAAATAACAGTTT 

ATACCTGTTTTCTTCATTTTCATAATGAAGCACTTTGCTATGTAGCTGTGTACATATCACTACAGTTATAGGAAG 
TTTCAGTCTACAGTCCATCCAAAGGACCAACCTGCCTTACACATCTCAAGGAATTCAGCTGTTGAAATCATTTGA 
ACTAATCAAGGAATAAATCCTAATGTTCTGGGACTTTATTTTCACATGTTAAATGCTGGAATATATTATGAAAAT 
GTTTTCAAGAAATCACTTAAGTGTTCATAGACCAGTATTTCTGACAGGTAAAATGCTAAAATAAGCTACCTGTAA 
TAAGTGTGGATTATATTTTTGGGTTTTGTAGAATATTGCAAATTAACCACACAAAAAATGTTTAATTTATGCAAC 
AAGCATGTTTGTGCAAATTTCATGGGACTTTAAAAAGAATAAGTATTTGAGAAAATATCTGGTTCACTTACACTA 
CATTTACTGTATTATTCTTTTATAGCATTAGGTGCCTTGTATTTTAAATCTGTGACAAACCATGGCAAATTTTTA 
AAGGGGAAGTATTATTATAAAATGAAGAAATATGTATTTCTAAAGGCTATATTGCTGTAAACTTAATTGATAAAG 
CTCTGTTTAATTTAGAGTTTTGAAGAAATAGTCTCCCTTCAATTAAGAAATTTTCATAATGGAATGATTTAAATT 
GAAGTGACAAAGAGTATTATTAAAATACAATGTTTATAAAAAAA 
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FIGURE 246 

WPPRRHRGAGRPGVLSSSPPFRLRSAKFSGIALEDLRRALKTRLQMVCVFVMNRMNSQNSGF 
TQRRRMALGIVILLLVDVIWVASSELTSYVFTQYNKPFFSTFAKTSMFVLYLLGFIIWKPWRQ 
QCTRGLRGECHAAFFADAEGYFAACTTDTTMNSSLSEPLYVPVKFHDLPSEKPESTNIDTEKTP 
KKSRVRFSNIMEIRQLPSSHALEAKLSRMSYPVKEQESILKTVGKLTATQVAKISFFFCFVWF 
LANLSYQEALSDTQVAIVNILSSTSGLFTLILAAVFPSNSGDRFTLSKLLAVILSIGGWLVN 
LAGSEKPAGRDTVGSIWSLAGAMLYAVYIVMIKRICVDREDKLDIPMFFGFVGLFNLLLLWPGF 
FLLHYTGFEDFEFPNKWLMCIIINGLIGTVLSEFLWLWGCFLTSSLIGTLALSLTIPLSIIA 
DMCMQKVQFSWLFFAGAIPVFFSFFIVTLLCHYNNWDPVMVGIRRIFAFICRKHRIQRVPEDS 
EQCESLISMHSVSQEDGAS 

Important features: 
Transmembrane domain: 

amino acids 69-87,105-118,237-256,266-285,300-316, 332-346, 
364-379, 399-419, 453-472 

N-glycosylation sites: 

amino acids 157-161,255-259 

N-myristoylation sites: 

amino acids 14-20,329-335,404-410,407-413,418-424 
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FIGURE 247 

CGTCTGTAGAGATATCATGAACTTCAACTTAGCTTTGGTACTTTCTTCCCTGAAGACAGAGGG 
CAGAACTCTGAGTTCCAGAACCATTTTCAACTGTATTGGGGACCAATCACTTGACTCTATTCT 
TGTCTCTCTGACAGATGACGCTACACTCTCCTCTGAATAATGGACACCATTTCTAAAACTGAA 
TCCTGCTACTAAi\ATAATTCAGATGATATATTTTTCCAATTCTACAATCTTGCTTTGTTTTAT 
TTAGTTGTTTTCTCTCTCTCTTCCCAGTTTTCCAGAGACTGGAGCT7^AACTGGGCTTTCAACA 
TCATCATGAAGTTTATCCTCCTCTGGGCCCTCTTGAATCTGACTGTTGCTTTGGCCTTTAATC 
CAGATTACACAGTCAGCTCCACTCCCCCTTACTTGGTCTATTTGAAATCTGACTACTTGCCCT 
GCGCTGGAGTCCTGATCCACCCGCTTTGGGTGATCACAGCTGCACACTGCAATTTACCAAAGC 
TTCGGGTGATATTGGGGGTTACAATCCCAGCAGACTCT7\ATGAAAAGCATCTGCAAGTGATTG 
GCTATGAGAAGATGATTCATCATCCACACTTCTCAGTCACTTCTATTGATCATGACATCATGC 
TT^ATCZVAGCTGAAAACAGAGGCTGAACTCAATGACTATGTGAAATTAGCCAACCTGCCCTACC 
AAACTATCTCTGAAAATACCATGTGCTCTGTCTCTACCTGGAGCTACAATGTGTGTGATATCT 
ACAAAGAGCCCGATTCACTGCAAACTGTGAACATCTCTGTAATCTCCAAGCCTCAGTGTCGCG 
ATGCCTATAAAACCTACAACATCACGGAAAATATGCTGTGTGTGGGCATTGTGCCAGGAAGGA 
GGCAGCCCTGCAAGGAAGTTTCTGCTGCCGCGGCAATCTGCAATGGGATGCTTCAAGGAATCC 
TGTCTTTTGCGGATGGATGTGTTTTGAGAGCCGATGTTGGCATCTATGCCAAAATTTTTTACT 
ATATACCCTGGATTGAAAATGTAATCCAAAATAACTGAGCTGTGGCAGTTGTGGACCATATGA 
CACAGCTTGTCCCCATCGTTCACCTTTAGAATTAAATATAAATTAACTCCTC 
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FIGURE 248 

MKFILLWALLNLTVALAFNPDYTVSSTPPYLVYLKSDYLPCAGVLIHPLWVITAAHCNLPKLR 
VILGVTIPADSNEKHLQVIGYEKMIHHPHFSVTSIDHDIMLIKLKTEAELNDYVKLANLPYQT 
ISENTMCSVSTWSYNVCDIYKEPDSLQTVNISVISKPQCRDAYKTYNITENMLCVGIVPGRRQ 
PCKEVSAAPAICNGMLQGILSFADGCVLRADVGIYAKIFYYIPWIENVIQNN 

Important features: 
Signal peptide: 

amino acids 1-17 

N-glycosylation sites: 

amino acids 11-15,156-160,173-177 

Tyrosine kinase phosphorylation site: 

amino acids 108-117 

N-myristoylation sites: 
amino acids 182-188,203-209 

Ami elation site: 

amino acids 185-189 

Serine proteases, trypsin family, histidine active site: 

amino acids 52-58 
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FIGURE 249 

GCGAGGCGGCCGCTGTCTTCTGCTGCGGCTTCCGCGACCACAAGTACTGCTGCGACGACCCGC 
ACAGCTTCTTCCCCTACGAGCACAGCTACATSTGGTGGCTCAGCATTGGCGCTCTCATAGGCC 
TGTCCGTAGCAGCAGTGGTTCTTCTCGCCTTCATTGTTACCGCCTGTGTGCTCTGCTACCTGT 
TCATCAGCTCTAAGCCCCACACAAAGTTGGACCTGGGCTTGAGCTTACAGACAGCAGGCCCTG 
AGGAGGTTTCTCCTGACTGCCAAGGTGTGAACACAGGCATGGCGGCAGAAGTGCCAAAAGTGA 
GCCCTCTCCAGCAGAGTTACTCCTGCTTGAACCCGCAGCTGGAGAGCAATGAGGGGCAGGCTG 
TGAACTCCAAACGCCTCCTCCATCATTGCTTCATGGCCACAGTGACCACCAGTGACATTCCAG 
GCAGCCCTGAGGAAGCCTCTGTACCCAACCCTGACCTATGTGGACCAGTCCCAT»AACATTCA 

ATAAATGTCTCCATACCATCAA 
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FIGURE 250 

MWWLSIGALIGLSVAAWLLAFIVTACVLeYLFISSKPHTKLDLGLSLQTAGPEEVSPDCQGV 
NTGMAAEVPKVSPLQQSYSCLNPQLESNEGQAVNSKRLLHHCFMATVTTSDI PGSPEEASVPN 
PDLCGPVP 

Important features: 
Signal peptide: 

Amino acids 1-26 

N-myristoylation sites: 

Amino acids 7-13,11-17,62-68,93-99 
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FIGURE 251 

GTGGTTTGGATTGAGCCGGGCCCGGCCGGGGCGCCGAGTCGGAGGGGGTGGCAGTGAGCGGCG 

GCAGAGGCTACGGGGCTCGGTTTGGCTGACTGGGGAGTCGGCAGGCGGCAGGAACCAT6CGAG 

GCCAGCGGAGCCTGCTGCTGGGCCCGGCCCGCCTCTGCCTCCGCCTCCTTCTGCTGCTGGGTT 

ACAGGCGCCGCTGTCCACCTCTACTCCGGGGTCTAGTACAGCGCTGGCGCTACGGCAAGGTCT 

GCCTGCGCTCCCTGCTCTACAACTCCTTTGGGGGCAGTGACACCGCTGTTGATGCTGCCTTTG 

AGCCTGTCTACTGGCTGGTAGACAACGTGATCCGCTGGTTTGGAGTGGTGTTCGTGGTCCTGG 

TGATCGTGCTGACAGGCTCCATTGTAGCTATCGCCTACCTGTGTGTCCTGCCTCTCATCCTCC 

GAACCTACTCAGTGCCACGACTCTGCTGGCATTTCTTCTATAGCCACTGGAATCTGATCCTGA 

TTGTCTTCCACTACTACCAGGCCATCACCACTCCGCCTGGGTACCCACCCCAGGGCAGGAATG 

ATATCGCCACCGTCTCCATCTGTAAGAAGTGCATTTACCCCAAGCCAGCCCGAACACACCACT 

GCAGCATCTGCAACAGGTGTGTGCTGAAGATGGATCACCACTGCCCCTGGCTAAACAATTGTG 

TGGGCCACTATAACCATCGGTACTTCTTCTCTTTCTGCTTTTTCATGACTCTGGGCTGTGTCT 

ACTGCAGCTATGGAAGTTGGGACCTTTTCCGGGAGGCTTATGCTGCCATTGAGACTTATCACC 

AGACCCCACCACCCACCTTCTCCTTTCGAGAAAGGATGACTCACAAGAGTCTTGTCTACCTCT 

GGTTCCTGTGCAGTTCTGTGGCACTTGCCCTGGGTGCCCTAACTGTATGGCATGCTGTTCTCA 

TCAGTCGAGGTGAGACTAGCATCGAAAGGCACATCAACAAGAAGGAGAGACGTCGGCTACAGG 

CCAAGGGCAGAGTATTTAGGAATCCTTACAACTACGGCTGCTTGGACAACTGGAAGGTATTCC 

TGGGTGTGGATACAGGAAGGCACTGGCTTACTCGGGTGCTCTTACCTTCTAGTCACTTGCCCC 

ATGGGAATGGAATGAGCTGGGAGCCCCCTCCCTGGGTGACTGCTCACTCAGCCTCTGTGATGG 

CAGTGT^GCTGGACTGTGTCAGCCACGACTCGAGCACTCATTCTGCTCCCTATGTTATTTCA 

AGGGCCTCCAAGGGCAGCTTTTCTCAGAATCCTTGATCAAAAAGAGCCAGTGGGCCTGCCTTA 

GGGTACCATGCAGGACAATTCAAGGACCAGCCTTTTTACCACTGCAGAAGAAAGACACAATGT 

GGAGAAATCTTAGGACTGACATCCCTTTACTCAGGCAAACAGAAGTTCCAACCCCAGACTAGG 

GGTCAGGCAGCTAGCTACCTACCTTGCCCAGTGCTGACCCGGACCTCCTCCAGGATACAGCAC 

TGGAGTTGGCCACCACCTCTTCTACTTGCTGTCTGAAAAAACACCTGACTAGTACAGCTGAGA 

TCTTGGCTTCTCAACAGGGCAAAGATACCAGGCCTGCTGCTGAGGTCACTGCCACTTCTCACA 

TGCTGCTTAAGGGAGCACAAATAAAGGTATTCGATTTTTAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 



I 
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FIGURE 252 

MRGQRSLLLGPARLCLRLLLLLGYRRRCPPLLRGLVQRWRYGKVCLRSLLYNSFGGSDTAVDA 
AFEPVYWLVDNVIRWFGWFWLVIVLTGSIVAIAYLCVLPLILRTYSVPRLCWHFFYSHWNL 
ILIVFHYYQAITTPPGYPPQGRNDIATVSICKKCIYPKPARTHHCSICNRCVLKMDHHCPWLN 
NCVGHYNHRYFFSFCFFMTLGCVYCSYGSWDLFREAYAAIETYHQTPPPTFSFRERMTHKSLV 
YLWFLCSSVALALGALTVWHAVLISRGETSIERHINKKERRRLQAKGRVFRNPYNYGCLDNWK 
VFLGVDTGRHWLTRVLLPSSHLPHGNGMSWEPPPWVTAHSASVMAV 

Important features: 
Transmembrane domain : 

amino acids 88-100,202-216,254-274 

N-myristoylation sites: 

amino acids 55-61,56-62,92-98,210-216,309-315,319-325,340-346 

Prokaryotic membrane lipoprotein lipid attachment site: 

amino acids 201-212 
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FIGURE 253 

GATCAAGCGCCTTCCTTTCCCTTCCTCTCCCTACTTGGCCTTTGCCCTAAGCCAAGACCTGGCCATCAGCCTGGC 
TGCAGGGGCCTGCAGAGCCAGCTGCACTTTTTCAGGTATGGGGGAGGGCCAGGCACCAISRAGCCAGTGTGGGTC 
GCCACCCTTCTGTGGATGCTACTGCTGGTGCCCAGGCTGGGGGCCGCCCGGAAGGGGTCCCCAGAAGAGGCCTCC 
TTCTACTATGGAACCTTCCCTCTTGGCTTCTCCTGGGGCGTGGGCAGTTCTGCCTACCAGACGGAGGGCGCCTGG 
GACCAGGACGGGAAAGGGCCTAGCATCTGGGACGTCTTCACACACAGTGGGAAGGGGAAAGTGCTTGGGAATGAG 
ACGGCAGATGTAGCCTGTGACGGCTACTACAAGGTCCAGGAGGACATCATTCTGCTGAGGGAACTGCACGTCAAC 
CACTACCGATTCTCCCTGTCTTGGCCCCGGCTCCTGCCCACAGGCATCCGAGCCGAGCAGGTGAACAAGAAGGGA 
ATCGAATTCTACAGTGATCTTATCGATGCCCTTCTGAGCAGCAACATCACTCCCATCGTGACCTTGCACCACTGG 
GATCTGCCACAGCTGCTCCAGGTCAAATACGGTGGGTGGCAGAATGTGAGCATGGCCAACTACTTCAGAGACTAC 
GCCAACCTGTGCTTTGAGGCCTTTGGGGACCGTGTGAAGCACTGGATCACGTTCAGTGATCCTCGGGCAATGGCA 
GAAAAAGGCTATGAGACGGGCCACCATGCGCCGGGCCTGAAGCTCCGCGGCACCGGCCTGTACAAGGCAGCACAC 
CACATCATTAAGGCCCACGCCAAAACCTGGCATTCTTATAACACCACGTGGCGCAGCAAGCAGCAAGGTCTGGTG 
' GGAATTTCACTGAACTGTGACTGGGGGGAACCTGTGGACATTAGT7VACCCCAAGGACCTAGAGGCTGCCGAGAGA 
TACCTACAGTTCTGTCTGGGCTGGTTTGCCAACCCCATTTATGCCGGTGACTACCCCCAAGTCATGAAGGACTAC 
ATTGGAAGAAAGAGTGCAGAGCAAGGCCTGGAGATGTCGAGI3TTACCGGTGTTCTCACTCCAGGAGAAGAGCTAC 
ATTAAAGGCACATCCGATTTCTTGGGATTAGGTCATTTTACTACTCGGTACATCACGGAAAGGAACTACCCCTCC 
CGCCAGGGGCCCAGCTACCAGAACGATCGTGACTTGATAGAGCTGGTTGACCCAAACTGGCCAGATCTGGGGTCT 
AAATGGCTATATTCTGTGCCATGGGGATTTAGGAGGCTCCTTAACTTTGCTCAGACTCAATACGGTGATCCTCCC 
ATATATGTGATGGAAAATGGAGCATCTCAAAAATTCCACTGTACTCAATTATGTGATGAGTGGAGAATTCAATAC 
CTTAAAGGATACATAT^ATGAAATGCTAAAAGCTATAAAAGATGGTGCTAATATAAAGGGGTATACTTCCTGGTCT 
CTGTTGGATAAGTTTGAATGGGAGAAAGGATACTCAGATAGATATGGATTCTACTATGTTGAATTTAACGACAGA 
AATAAGCCTCGCTATCCAAAGGCTTCAGTTCAATATTACAAGAAGATTATCATTGCCAATGGGTTTCCCAATCCA 
AGAGAGGTGGAAAGTTGGTACCTCAAAGCTTTGGAAACTTGCTCTATCAACAATCAGATGCTTGCTGCAGAGCCT 
TTGCTAAGTCACATGCAAATGGTTACGGAGATCGTGGTACCCACTGTCTGCTCCCTCTGTGTCCTCATCACTGCT 

gttctactaAtgctcctcctgaggaggcagagctgagacaggattatcaattttggagcttcataagagaatctt 

CAGGATCTTCCTCCCTTTTCTGCTTTGAGGGTTTCCATACATTGCTGTTTTCAGGTTCTACAATAATTACCTTTT 
TTTCTCTTTCTCTTTTTGGCTTGTGCTGGGATTTAAGAATTAGAAAATAAAAATAAGCA(5AAATTA 
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FIGURE 254 

MKPVWVATLLWMLLLVPRLGAARKGSPEEASFYYGTFPLGFSWGVGSSAYQTEGAWDQDGKGPSIWDVFTHSGKG 
KVLGNETADVACDGYYKVQEDIILLRELHVNHYRFSLSWPRLLPTGIRAEQVNKKGIEFYSDLIDALLSSNITPI 
VTLHHWDLPQLLQVKYGGWQNVSMANYFRDYANLCFEAFGDRVKHWITFSDPRAMAEKGYETGHHAPGLKLRGTG 
LYKAAHHIIKAHAKTWHSYNTTWRSKQQGLVGISLNCDWGEPVDISNPKDLEAAERYLQFCLGWFANPIYAGDYP 
QVMKDYIGRKSAEQGLEMSRLPVFSLQEKSYIKGTSDFLGLGHFTTRYITERNYPSRQGPSYQNDRDLIELVDPN 
WPDLGSKWLYSVPWGFRRLLNFAQTQYGDPPIYVMENGASQKFHCTQLCDEWRIQYLKGYINEMLKAIKDGANIK 
GYTSWSLLDKFEWEKGYSDRYGFYYVEFNDRNKPRYPKASVQYYKKIIIANGFPNPREVESWYLBCALETCSINNQ 
MLAAE PLLS HMQMVTE I WPT VCSLCVL ITAVLLMLLLRRQS 

Important features: 
Signal peptide: 

amino acids 1-21 

Transmembrane domain: 

amino acids 541-558 

N-glycosylation sites: 

amino acids 80-84, 171-175, 245-249 

Glycosaminoglycan attachment site: 

amino acids 72-76 

cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

amino acids 23-27,564-568 

Tyrosine kinase phosphorylation sites: 

amino acids 203-211,347-355,460-468,507-514 

N-myristoylation sites: 

amino acids 44-50,79-85,167-173,225-231,257-263,315-321 

Ami da ti on site: 

amino acids 307-311 

Glycosyl hydrolases family 1 active site: 

amino acids 407-416 

Glycosyl hydrolases family 1 N- terminal signature: 

amino acids 41-56 

Motif name Glycosyl hydrolases family: 

amino acids 37- 67 
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FIGURE 255 

CGCGAAGMSCGAAAGGTGGTTTTGATCACCGGGGCTAGCAGTGGCATTGGCCTGGCCCTCTG 

CAAGCGGCTGCTGGCGGAAGATGATGAGCTTCATCTGTGTTTGGCGTGCAGGAACATGAGCAA 

GGCAGAAGCTGTCTGTGCTGCTCTGCTGGCCTCTCACCCCACTGCTGAGGTCACCATTGTCCA 

GGTGGATGTCAGCAACCTGCAGTCGGTCTTCCGGGCCTCCAAGGAACTTAAGCAAAGGTTTCA 

GAGATTAGACTGTATATATCTAAATGCTGGGATCATGCCTAATCCACAACTAAATATCAAAGC 

ACTTTTCTTTGGCCTCTTTTCAAGAAAAGTGATTCATATGTTCTCCACAGCTGAAGGCCTGCT 

GACCCAGGGTGATAAGATCACTGCTGATGGACTTCAGGAGGTGTTTGAGACCAATGTCTTTGG 

CCATTTTATCCTGATTCGGGAACTGGAGCCTCTCCTCTGTCACAGTGACAATCCATCTCAGCT 

CATCTGGACATCATCTCGCAGTGCAAGGAAATCTAATTTCAGCCTCGAGGACTTCCAGCACAG 

CAAAGGCAAGGAACCCTACAGCTCTTCCAAATATGCCACTGACCTTTTGAGTGTGGCTTTGAA 

CAGGAACTTCAACCAGCAGGGTCTCTATTCCAATGTGGCCTGTCCAGGTACAGCATTGACCAA 

TTTGACATATGGAATTCTGCCTCCGTTTATATGGACGCTGTTGATGCCGGCAATATTGCTACT 

TCGCTTTTTTGCAAATGCATTCACTTTGACACCATATAATGGAACAGAAGCTCTGGTATGGCT 

TTTCCACCAAAAGCCTGAATCTCTCAATCCTCTGATCAAATATCTGAGTGCCACCACTGGCTT 

TGGAAGAAATTATATTATGACCCAGAAGATGGACCTAGATGAAGACACTGCTGAAAAATTTTA 

TCAAAAGTTACTGGAACTGGAAAAGCACATTAGGGTCACTATTCAAAAAACAGATAATCAGGC 

CAGGCTCAGTGGCTCATGCCTATAATTCCAGCACTTTGGGAGGCCAAGGCAGAAGGATCACTT 

GAGACCAGGAGTTCAAGACCAGCCTGAGAAACATAGTGAGCCCTTGTCTCTACAAAAAGAAAT 

AAAAATAATAGCTGGGTGTGGTGGCATGCGCATGTAGTCCCAGCTACTCAGAAGGATGAGGTG 

GGAGGATCTCTTGAGGCTGGGAGGCAGAGGTTGCAGTGAGCTGAGATTGTGCCACTGCACTCC 

AGCCTGGGTGACAGCGAGACCCTGTCTCAAAATATGTATATATTTAATATATATATAAAACCA 

GAGCTGACAATGACACTCTGGAACATTGCATACCTTCTGTACATTCTGGGGTACATGGATTTC 

TACTGAGTTGGATAATATGCATTTGTAATAAACTATGAACTATGAA 
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FIGURE 256 

s 

MRKVVLITGASSGIGLALCKRLIAEDDELHLCLACRNMSKAEAVCAALLASHPTAEVTIVQVD 
VSNLQSVFRASKELKQRFQRLDCIYLNAGIMPNPQLNIKALFFGLFSRKVIHMFSTAEGLLTQ 
GDKITADGLQEVFETNVFGHFILIRELEPLLCHSDNPSQLIWTSSRSARKSNFSLEDFQHSKG 
KEPYSSSKYATDLLSVALNRNFNQQGLYSNVACPGTALTNLTYGILPPFIWTLLMPAILLLRF 
FANAFTLTPYNGTEALVWLFHQKPESLNPLIKYLSATTGFGRNYIMTQKMDLDEDTAEKFYQK 
LLELEKHIRVTIQKTDNQARLSGSCL 

Important features: 
Transmembrane domain: 

amino acids 234-254 

N-glycosylation sites: 

amino acids 37-41,178-182,229-233,263-267 

Glycosaminoglycan attachment site: 

amino acids 12-16 

N-myristoylation sites: 

amino acids 9-15,13-19,15-21,215-221,224-230 
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FT CURE 257 

CGGACGCGTGGGGCCGTASGCGCGGCTCTGTGGAGTGCACCTGGGGTTGGGGGCACTGTGCCC 

CCAGCCCCCTGCTCCTTTGGACTCTACTTCTGTTTGCAGCCCCATTTGGCCTGCTGGGGGAGA 

AGACCCGCCAGGTGTCTCTGGAGGTCATCCCTAACTGGCTGGGCCCCCTGCAGAACCTGCTTC 

ATATACGGGCAGTGGGCACCAATTCCACACTGCACTATGTGTGGAGCAGCCTGGGGCCTCTGG 

CAGTGGTAATGGTGGCCACCAACACCCCCCACAGCACCCTGAGCATCAACTGGAGCCTCCTGC 

TATCCCCTGAGCCCGATGGGGGCCTGATGGTGCTCCCTAAGGACAGCATTCAGTTTTCTTCTG 

CCCTTGTTTTTACCAGGCTGCTTGAGTTTGACAGCACCAACGTGTCCGATACGGCAGCAAAGC 

CTTTGGGAAGACCATATCCTCCATACTCCTTGGCCGATTTCTCTTGGAACAACATCACTGATT 

CATTGGATCCTGCCACCCTGAGTGCCACATTTCAAGGCCACCCCATGAACGACCCTACCAGGA 

CTTTTGCCAATGGCAGCCTGGCCTTCAGGGTCCAGGCCTTTTCCAGGTCCAGCCGACCAGCCC 

AACCCCCTCGCCTCCTGCACACAGCAGACACCTGTCAGCTAGAGGTGGCCCTGATTGGAGCCT 

CTCCCCGGGGAAACCGTTCCCTGTTTGGGCTGGAGGTAGCCACATTGGGCCAGGGCCCTGACT 

GCCCCTCAATGCAGGAGCAGCACTCCATCGACGATGAATATGCACCGGCCGTCTTCCAGTTGG 

ACCAGCTACTGTGGGGCTCCCTCCCATCAGGCTTTGCACAGTGGCGACCAGTGGCTTACTCCC 

AGAAGCCGGGGGGCCGAGAATCAGCCCTGCCCTGCCAAGCTTCCCCTCTTCATCCTGCCTTAG 

CATACTCTCTTCCCCAGTCACCCATTGTCCGAGCCTTCTTTGGGTCCCAGAATAACTTCTGTG 

CCTTCAATCTGACGTTCGGGGCTTCCACAGGCCCTGGCTATTGGGACCAACACTACCTCAGCT 

GGTCGATGCTCCTGGGTGTGGGCTTCCCTCCAGTGGACGGCTTGTCCCCACTAGTCCTGGGCA 

TCATGGCAGTGGCCCTGGGTGCCCCAGGGCTCATGCTGCTAGGGGGCGGCTTGGTTCTGCTGC 

TGCACCACAAGAAGTACTCAGAGTACCAGTCCATAAATTAaGGCCCGCTCTCTGGAGGGAAGG 

ACATTACTGAACCTGTCTTGCTGTGCCTCGAAACTCTGGAGGTTGGAGCATCAAGTTCCAGCC 

GGCCCCTTCACTCCCCCATCTTGCTTTTCTGTGGAACCTCAGAGGCCAGCCTCGACTTCCTGG 

AGACCCCCAGGTGGGGCTTCCTTCATACTTTGTTGGGGGACTTTGGAGGCGGGCAGGGGACAG 

GGCTATTGATAAGGTCCCCTTGGTGTTGCCTTCTTGCATCTCCACACATTTCCCTTGGATGGG 

ACTTGCAGGCCTAAATGAGAGGCATTCTGACTGGTTGGCTGCCCTGGAAGGCAAGAAAATAGA 

TTTATTTTTTTTCACAGGGAAAAAAAAAAAA 
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FIGURE 258 

MRGSVECTWGWGHCAPSPLLLWTLLLFAAPFGLLGEKTRQVSLEVIPNWLGPLQNLLHIRAVG 
TNSTLHYVWSSLGPLAVVMVATNTPHSTLSINWSLLLSPEPDGGLMVLPKDSIQFSSALVFTR 
LLEFDSTNVSDTAAKPLGRPYPPYSLADFSWNNITDSLDPATLSATFQGHPMNDPTRTFANGS 
LAFRVQAFSRSSRPAQPPRLLHTADTCQLEVALIGASPRGNRSLFGLEVATLGQGPDCPSMQE 
QHSIDDEYAPAVFQLDQLLWGSLPSGFAQWRPVAYSQKPGGRESALPCQASPLHPALAYSLPQ 
SPIVRAFFGSQNNFCAFNLTFGASTGPGYWDQHYLSWSMLLGVGFPPVDGLSPLVLGIMAVAL 
GAPGLMLLGGGLVLLLHHKKYSE YQS IN 

Important: features: 
Signal peptide: 

amino acids 1-35 

Transmembrane domain: 

amino acids 365-386 

N-glycosylation sites: 

amino acids 65-69,95-99,134-138,159-163,187-191,230-234,333-337 

cAMP- and cGMP -dependent protein kinase phosphorylation site : 

amino acids 397-401 

N-myristoylation sites: 

amino acids 3-9,63-69,235-241,273-279,292-298,324-330 

Leucine zipper pattern: 

amino acids 371-393 
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FT CURE 259 

CRGGCGGGCCCCCGCGCGGCAGGGCCCTGGACCCGCGCGGCTCCCGGGG^SGTGAGCAAGGCGCTGCTGCGCCT 
CGTGTCTGCCGTCAACCGCAGGAGGATGAAGCTGCTGCTGGGCATCGCCTTGCTGGCCTACGTCGCCTCTGTTTG 

GGGCAACTTCGTTAATATGAGGTCTATCCAGGAAAATGCTGAACTAAAAATTGAAAGCAAGA 
TGAACCACTARGAGAGAAAATCAGAGATTTAGAAAAAAGCTTTACCCAGAAATACCCACCAGTAAAGTTTTTATC 
AGAAAAGGATCGGAAAAGAATTTTGATAACAGGAGGCGCAGGGTTCGTGGGCTCCCATCTAACTGACAAACTCAT 
GATGGACGGCCACGAGGTGACCGTGGTGGACAATTTCTTCACGGGCAGGAAGAGAAACGTGGAGCACTGGATCGG 

ACATGAGAACTTCGAGTTG ATTAACCACGACGT GGTGGAGCCCCTCTACAT CGAGGTTGACCAGATAT ACC AT CT 
GGCATCTCCAGCCTCCCCTCCAAACTACATGTATAATCCTATCAAGACATTAAAGACCAATACGATTGGGACATT 

AAACATGTTGGGGCTGGCAAAACGAGTCGGTGCCCGTCTGCTCCTGGCCTCCACATCGGAGGTGTATGGAGATCC 

TGAAGTCCACCCTCAAAGTGAGGATTACTGGGGCCACGTGAATCCAATAGGACCTCGGGCCTGCTACGATGAAGG 

CAAACGTGTTGCAGAGACCATGTGCTATGCCTACATGAAGCAGGAAGGCGTGGAAGTGCGAGTGGCCAGAATCTT 

CAACACCTTTGGGCCACGCATGCACATGAACGATGGGCGAGTAGTCAGCAACTTCATCCTGCAGGCGCTCCAGGG 

G(^GCCACTGACGGTATACGGATCCGGGTCTCAGACAAGGGCGTTCCAGTACGTC^ 

CGTGGCTCTCATGAACAGCAACGTCAGC^GCCCGGTCAACCTGGGGAACCCAGAAGAAC^CACAA 

TGCTCAGTTAATTAAAAACCTTGTTGGTAGCGGAAGTGAAATTCAGTTTCTCTCCGAAGCCCAGGATGACCCACA 

GAAAAGAAAACCAGACATCAAAAAAGCAAAGCT 

AAACAAAGCAATTCACTACTTCCGTAAAGAACTCGAGTACCAGGCAAATAATCAGTACATCCCCAAACCAAAGCC 

tgccagaataaagaaaggacggactcgccacagc^^ 

TTGATG 

TGGAATTTCATTCTGAAGCTTGCTTTAATGAAATGGATGT* 

cStgcactttttgaat CT ctct™tgtaaaatagcgtagatgcatct 
citgctgtgagagcatatgttgtgactgtcgttgacagttttatttactggtttctttgtgaagctgaaaaggaa 

cmt^gcgggacaaaaaatgccgattttatttataaaagtgggtacttaataaatgagtcgttatact 
a^gaaaaatcctagcagtattgtcaggtggtggtgcgccggcattgattttagggcagataaaagaattctgtg 
tgagagctttatgtttgtcttttaattcagagtttttccaaggtctacttttgagttgcaaacttgactttgaaa 
tattcctgttggtcatgatcaaggatatttgaaatcactactgtgttttgctgcgtatctggggcgggggcaggt 

TGGGGGGCACAAAGTTAACATATTCTTGGTTAACCATGGTTAAATATGCTATTTTAATAAAATATTGAAACTCA 



3GGATGTATTTTTGGCTTTTTTTTGTTGTCGTTTAAAGAAAGACTTTAACAGGTGTCATGAAGAACAAAC 
J " "" rGCCTAAAAGCT CCCCTCAAAAAACT GC AGATTTTG 
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FIGURE 260 

MVSKALLRLVSAVNRRRMKLLLGIALLAYVASVWGNFVNMRSIQENGELKIESKIEEMVEPLR 
EKIRDLEKSFTQKYPPVKFLSEKDRKRILITGGAGFVGSHLTDKLMMDGHEVTWDNFFTGRK 
RNVEHWIGHENFELINHDWEPLYIEVDQIYHLASPASPPNYMYNPIKTLKTNTIGTLNMLGL 
AKRVGARLLLASTSEVYGDPEVHPQSEDYWGHVNPIGPRACYDEGKRVAETMCYAYMKQEGVE 
VRVARIFNTFGPRMHMNPGRWSNFILQALQGEPLTVYGSGSQTRAFQYVSDLVNGLVALMNS 
NVSSPVNLGNPEEHTILEFAQLIKNLVGSGSEIQFLSEAQDDPQKRKPDIKKAKLMLGWEPW 
PLEEGLNKAIHYFRKELEYQANNQYIPKPKPARIKKGRTRHS 

Important features: 
Signal peptide: 

amino a'cids 1-32 

N-glycosylation site: 

amino acids 316-320 

Tyrosine kinase phosphorylation site: 

amino acids 235-244 

N-myristoylation sites: 

amino acids 35-41,101-107,383-389 

Amidation sites: 

amino acids 123-127,233-237 
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FTaURE 261 

GCGTGGTGCGGGGGCGTGGGGAAATCGGGTTGCCCCAGCCGTTACTGGTCCGCGCAGTCAGGG 

CATCCTCCGCATCCTCCACATCCTTCCATGGCTCTGAAGAATAAATTCAGTTGTTTATGGATC 

TTGGGTCTGTGTTTGGTAGCCACTACATCTTCCAAAATCCCATCCATCACTGACCCACACTTT 

ATAGACAACTGCATAGAAGCCCACAACGAATGGCGTGGCAAAGTCAACCCTCCCGCGGCCGAC 

ATGAAATACATGATTTGGGATAAAGGTTTAGCAAAGATGGCTAAAGCATGGGCAAACCAGTGC 

AAATTTGAACATAATGACTGTTTGGATAAATCATATAAATGCTATGCAGCTTTTGAATATGTT 

GGAGAAAATATCTGGTTAGGTGGAATAAAGTCATTCACACCAAGACATGCCATTACGGCTTGC- 

TATAATGAAACCCAATTTTATGATTTTGATAGTCTATCATGCTCCAGAGTCTGT3GCCATTAT 

ACACAGTTAGTTTGGGCCAATTCATTTTATGTCGGTTGTGCAGTTGCAATGTGTCCTAACCTT 

GGGGGAGCTTCAACTGCAATATTTGTATGCAACTACGGACCTGCAGGAAATTTTGCAAATATG 

CCTCCTTACGCAAGAGGAGAATCTTGCTCTCTCTGCTCAAAAGAAGAGAAATGTGTAAAGAAC 

CTCTGCAGGACTCCACAACTTATTATACCTAACCAAAATCCATTTCTGAAGCCAACGGGGAGA 

GCACCTCAGCAGACAGCCTTTAATCCATTCAGCTTAGGTTTTCTTCTTCTGAGAATCTTTaaa 

TGTCATTTATATACAAAAGAAATTCTCAAATGTTAAAATT^AAGGAATAGTTTATTGCTTAATA 
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FIGURE 262 

MALKNKFSCLWILGLCLVATTSSKIPSITDPHFIDNCIEAHNEWRGKVNPPAADMKYMIWDKG 
LAKMAKAWANQCKFEHNDCLDKSYKCYAAFEYVGENIWLGGIKSFTPRHAITAWYNETQFYDF 
DSLSCSRVCGHYTQLVWANSFYVGCAVT^MCPNLGGASTAIFVCNYGPAGNFANMPPYARGESC 
SLCSKEEKCVKNLCRTPQLIIPNQNPFLKPTGRAPQQTAFNPFSLGFLLLRIF 

Important features: 
Signal peptide: 

amino acids 1-23 

N-glycosylation site: 

amino acids 119-123 

N-myristoylation sites: 

amino acids 103-109,150-156,160-166,161-167,175-181 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1: 

amino acids 136-156 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2 : 

amino acids 166-178 
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FTGURE 263 

CGCCCTCCGACCCGCCCCGCGGCGCATTGTGGGATCTGTCGGCTTGTCAGGTGGTGGAGGAAA 

AGGCGCTCCGTCMfiGGGATCCAGACGAGCCCCGTCCTGCTGGCCTCCCTGGGGGTGGGGCTG 

GTCACTCTGCTCGGCCTGGCTGTGGGCTCCTACTTGGTTCGGAGGTCCCGCCGGCCTCAGGTC 

ACTCTCCTGGACCCCAATGAAAAGTACCTGCTACGACTGCTAGACAAGACGACTGTGAGCCAC 

AACACCAAGAGGTTCCGCTTTGCCCTGCCCACCGCCCACCACACTCTGGGGCTGCCTGTGGGC 

AAACATATCTACCTCTCCACCCGAATTGATGGCAGCCTGGTCATCAGGCCATACACTCCTGTC 

ACCAGTGATGAGGATCAAGGCTATGTGGATCTTGTCATCAAGGTCTACCTGAAGGGTGTGCAC 

CCCAAATTTCCTGAGGGAGGGAAGATGTCTCAGTACCTGGATAGCCTGAAGGTTGGGGATGTG 

GTGGAGTTTCGGGGGCCAAGCGGGTTGCTCACTTACACTGGAAAAGGGCATTTTAACATTCAG 

CCCAACAAGAAATCTCCACCAGAACCCCGAGTGGCGAAGAAACTGGGAATGATTGCCGGCGGG 

ACAGGAATCACCCCAATGCTACAGCTGATCCGGGCCATCCTGAAAGTCCCTGAAGATCCAACC 

CAGTGCTTTCTGCTTTTTGCCAACCAGACAGAAAAGGATATCATCTTGCGGGAGGACTTAGAG 

GAACTGCAGGCCCGCTATCCCAATCGCTTTAAGCTCTGGTTCACTCTGGATCATCCCCCAAAA 

GATTGGGCCTACAGCAAGGGCTTTGTGACTGCCGACATGATCCGGGAACACCTGCCCGCTCCA 

GGGGATGATGTGCTGGTACTGCTTTGTGGGCCACCCCCAATGGTGCAGCTGGCCTGCCATCCC 

AACTTGGACAAACTGGGCTACTCACAAAAGATGCGATTCACCTACT^GCATCCTCCAGCTTC 

CCTGGTGCTGTTCGCTGCAGTTGTTCCCCATCAGTACTCAAGCACTATAAGCCTTAGATTCCT 

TTCCTCAGAGTTTCAGGTTTTTTCAGTTACATCTAGAGCTGAAATCTGGATAGTACCTGCAGG 

AACAATATTCCTGTAGCCATGGAAGAGGGCAAGGCTCAGTCACTCCTTGGATGGCCTCCTAAA 

TCTCCCCGTGGCAACAGGTCCAGGAGAGGCCCATGGAGCAGTCTCTTCCATGGAGTAAGAAGG 

AAGGGAGCATGTACGCTTGGTCCAAGATTGGCTAGTTCCTTGATAGCATCTTACTCTCACCTT 

CTTTGTGTCTGTGATGAAAGGAACAGTCTGTGCAATGGGTTTTACTTAAACTTCACTGTTCAA 

CCTATGAGCAAATCTGTATGTGTGAGTATAAGTTGAGCATAGCATACTTCCAGAGGTGGTNTT 

ATGGAGATGGCAAGAAAGGAGGAAATGATTTCTTCAGATNTCAAAGGAGTCTGAAATATCATA 

TTTCTGTGTGTGTCTCTCTCAGCCCCTGCCCAGGCTAGAGGGAAACAGCTACTGATAATCGAA 

AACTGCTGTTTGTGGCANGAACCCCTGGCTGTGCAAATAAATGGGGCTGAGGCCCCTGTGTGA 

TATTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGA 
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FIGURE 264 

MGIQTSPVLLASLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNEKYLLRLLDKTTVSHNTKR 
FRFALPTAHHTLGLPVGKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVIKVYLKGVHPKFP 
EGGKMSQYLDSLKVGDWEFRGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLGMIAGGTGIT 
PMLQLIRAILKVPEDPTQCFLLFANQTEKDIILREDLEELQARYPNRFKLWFTLDHPPKDWAY 
SKGFVTADMIREHLPAPGDDVLVLLCGPPPMVQLACHPNLDKLGYSQEOyiRFTY 

Important features: 
Signal peptide: 

amino acids 1-26 

N-glycosylation site: 

amino acids 214-218 

N-myristoylation sites: 

amino acids 22-28,76-82,128-134,180-186 
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FIGURE 265 

CCCGTGCCAAGAGTGACGTAAGTACCGCCTATAGAGTCTATAGGCCCACTTGGCTTCGTTAGA 
ACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACGATTTAGGTGACACTATAG 
AATAACATCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAACTGCACCTCGGT 
TCTATCGATAATCTCAGCACCAGCCACTCAGAGCAGGGCACG&TGTTGGGGGCCCGCCTCAGG 
CTCTGGGTCTGTGCCTTGTGCAGCGTCTGCAGCATGAGCGTCCTCAGAGCCTATCCCAATGCC 
TCCCCACTGCTCGGCTCCAGCTGGGGTGGCCTGATCCACCTGTACACAGCCACAGCCAGGAAC 
AGCTACCACCTGCAGATCCACAAGAATGGCCATGTGGATGGCGCACCCCATCAGACCATCTAC 
AGTGCCCTGATGATCAGATCAGAGGATGCTGGCTTTGTGGTGATTACAGGTGTGATGAGCAGA 
AGATACCTCTGCATGGATTTCAGAGGCAACATTTTTGGATCACACTATTTCGACCCGGAGAAC 
TGCAGGTTCCAACACCAGACGCTGGAAAACGGGTACGACGTCTACCACTCTCCTCAGTATCAC 
TTCCTGGTCAGTCTGGGCCGGGCGAAGAGAGCCTTCCTGCCAGGCATGAACCCACCCCCGTAC 
TCCCAGTTCCTGTCCCGGAGGAACGAGATCCCCCTAATTCACTTCAACACCCCCATACCACGG 
CGGCACACCCGGAGCGCCGAGGACGACTCGGAGCGGGACCCCCTGAACGTGCTGAAGCCCCGG 
GCCCGGATGACCCCGGCCCCGGCCTCCTGTTCACAGGAGCTCCCGAGCGCCGAGGACAACAGC 
CCGATGGCCAGTGACCCATTAGGGGTGGTCAGGGGCGGTCGAGTGAACACGCACGCTGGGGGA 
ACGGGCCCGGAAGGCTGCCGCCCCTTCGCCAAGTTCATCTa@GGTCGCTGG 
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FIGURE 266 

MLGARLRLWVCALCSVCSMSVLRAYPNASPLLGSSWGGLIHLYTATARNSYHLQIHKNGHVDG 
APHQTIYSALMIRSEDAGFVVITGVMSRRYLCMDFRGNIFGSHYFDPENCRFQHQTLENGYDV 
YHSPQYHFLVSLGRAKRAFLPGMNPPPYSQFLSRRNEIPLIHFNTPIPRRHTRSAEDDSERDP 
LNVLKPRARMTPAPASCSQELPSAEDNSPMASDPLGWRGGRVNTHAGGTGPEGCRPFAKFI 

Important features: 
Signal peptide: 

amino acids 1-24 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 175-179 

N-myristoylation site. 

amino acids 33-39, 100-106, 225-231, 229-235 

HBGF/FGF family proteins 

amino acids 73-124 
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FIGURE 267 

GGCTGAGGGGAGGCCCGGAGCCTTTCTGGGGCCTGGGGGATCCTCTTGCACTGGTGGGTGGAGAGAAGCGCCTGC 

AGCCAACCAGGGTCAGGCTGTGCTCACAGTTTCCTCTGGCGGCATGTAAAGGCTCCACAAAGGAGTTGGGAGTTC 

AAATGAGGCTGCTGCGGACGGCCTGAGGATGGACCCCAAGCCCTGGACCTGCCGAGCGTGGCACTGAGGCAGCGG 

CTGACGCTACTGTGAGGGAAAGAAGGTTGTGAGCAGCCCCGCAGGACCCCTGGCCAGCCCTGGCCCCAGCCTCTG 

CCGGAGCCCTCTGTGGAGGCAGAGCCAGTGGAGCCCAGTGAGGCAGGGCTGCTTGGCAGCCACCGGCCTGCAACT 

CAGGAACCCCTCCAGAGGCCATGGACAGGCTGCCCCGCTGACGGCCAGGGTGAAGCATGTGAGGAGCCGCCCCGG 

AGCCAAGCAGGAGGGAAGAGGCTTTCATAGATTCTATTCACAAAGAATAACCACCATTTTGCAAGGACCMGAGG 

CCACTGTGCGTGACATGCTGGTGGCTCGGACTGCTGGCTGCCATGGGAGCTGTTGCAGGCCAGGAGGACGGTTTT 

GAGGGCACTGAGGAGGGCTCGCCAAGAGAGTTCATTTACCTAAACAGGTACAAGCGGGCGGGCGAGTCCCAGGAC 

AAGTGCACCTACACCTTCATTGTGCCCCAGCAGCGGGTCACGGGTGCCATCTGCGTCAACTCCAAGGAGCCTGAG 

GTGCTTCTGGAGAACCGAGTGCATAAGCAGGAGCTAGAGCTGCTCAACAATGAGCTGCTCAAGCAGAAGCGGCAG 

ATCGAGACGCTGCAGCAGCTGGTGGAGGTGGACGGCGGCATTGTGAGCGAGGTGAAGCTGCTGCGCAAGGAGAGC 

CGCAACATGAACTCGCGGGTCACGCAGCTCTACATGCAGCTCCTGCACGAGATCATCCGCAAGCGGGACAACGCG 

TTGGAGCTCTCCCAGCTGGAGAACAGGATCCTGAACCAGACAGCCGACATGCTGCAGCTGGCCAGCAAGTACAAG 

GAGCTGGAGCACAAGTACCAGCACCTGGCCACACTGGCCCACAACCAATCAGAGATCATCGCGCAGCTTGAGGAG 

CACTGCCAGAGGGTGCCCTCGGCCAGGCCCGTCCCCCAGCCACCCCCCGCTGCCCCGCCCCGGGTCTACCAACCA 

CCCACCTACAACCGCATCATCAACCAGATCTCTACCAACGAGATCCAGAGTGACCAGAACCTGAAGGTGCTGCCA 

CCCCCTCTGCCCACTATGCCCACTCTCACCAGCCTCCCATCTTCCACCGACAAGCCGTCGGGCCCATGGAGAGAC 

TGCCTGCAGGCCCTGGAGGATGGCCACGACACCAGCTCCATCTACCTGGTGAAGCCGGAGAACACCAACCGCCTC 

ATGCAGGTGTGGTGCGACCAGAGACACGACCCCGGGGGCTGGACCGTCATCCAGAGACGCCTGGATGGCTCTGTT 

AACTTCTTCAGGAACTGGGAGACGTACAAGCAAGGGTTTGGGAACATTGACGGCGAATACTGGCTGGGCCTGGAG 

AACATTTACTGGCTGACGAACCAAGGCAACTACAAACTCCTGGTGACCATGGAGGACTGGTCCGGCCGCAAAGTC 

TTTGCAGAATACGCCAGTTTCCGCCTGGAACCTGAGAGCGAGTATTATAAGCTGCGGCTGGGGCGCTACCATGGC 

AATGCGGGTGACTCCTTTACATGGCACAACGGCAAGCAGTTCACCACCCTGGACAGAGATCATGATGTCTACACA 

GGAAACTGTGCCCACTACCAGAAGGGAGGCTGGTGGTATAACGCCTGTGCCCACTCCAACCTCAACGGGGTCTGG 

TACCGCGGGGGCCATTACCGGAGCCGCTACCAGGACGGAGTCTACTGGGCTGAGTTCCGAGGAGGCTCTTACTCA 

CTCAAGAAAGTGGTGATGATGATCCGACCGAACCCCAACACCTTCCACTAAGCCAGCTCCCCCTCCTGACCTCTC 

GTGGCCATTGCCAGGAGCCCACCCTGGTCACGCTGGCCACAGCACAAAGAACAACTCCTCACCAGTTCATCCTGA 

GGCTGGGAGGACCGGGATGCTGGATTCTGTTTTCCGAAGTCACTGCAGCGGATGATGGAACTGAATCGATACGGT 

GTTTTCTGTCCCTCCTACTTTCCTTCACACCAGACAGCCCCTCATGTCTCCAGGACAGGACAGGACTACAGACAA 

CTCTTTCTTTAAATAAATTAAGT CTCTACAATAAAAAAAA 
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FIGURE 268 

MRPLCVTCWWLGLLAAMGAVAGQEDGFEGTEEGSPREFIYLNRYKRAGESQDKCTYTFIVPQQ 
RVTGAICVNSKEPEVLLENRVHKQELELLNNELLKQKRQIETLQQLVEVDGGIVSEVKLLRKE 
SRNMNSRVTQLYMQLLHEIIRKRDNALELSQLENRILNQTADMLQLASKYKDLEHKYQHLATL 
AHNQSEIIAQLEEHCQRVPSARPVPQPPPAAPPRVYQPPTYNRIINQISTNEIQSDQNLKVLP 
PPLPTMPTLTSLPSSTDKPSGPWRDCLQALEDGHDTSSIYLVKPENTNRLMQVWCDQRHDPGG 
WTVIQRRLDGSVNFFRNWETYKQGFGNIDGEYWLGLENIYWLTNQGNYKLLVTMEDWSGRKVF 
AEYASFRLEPESEYYKLRLGRYHGNAGDSFTWHNGKQFTTLDRDHDVYTGNCAHYQKGGWWYN 
ACAHSNLNGVWYRGGHYRSRYQDGVYWAEFRGGSYSLKKWMMIRPNPNTFH 

Important features: 

Signal peptide: 

amino acids 1-22 

N-glycosylation sites: 

amino acids 164-168,192-196 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 124-128 

Tyrosine kinase phosphorylation sites: 

amino acids 177-184,385-393,385-394,461-468 

N-myristoylation sites: 

amino acids 12-18,18-24,22-28,29-35,114-120,341-347,465-471, 
473-479 

Amidation site: 

amino acids 373-377 

Fibrinogen beta and gamma chains C- terminal domain signature: 

amino acids 438-451 

Fibrinogen beta and gamma chains C- terminal domain proteins: 

amino acids 305-343, 365-402, 411-424, 428-458 

Trehalase proteins: 

amino acids 275-292 
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FIGURE 269 

GCCGAGCTGAGCGGATCCTCACM6ACTGTGATCCGATTCTTTCCAGCGGCTTCTGCAACCAA 

GCGGGTCTTACCCCCGGTCCTCCGCGTCTCCAGTCCTCGCACCTGGAACCCCAACGTCCCCGA 

GAGTCCCCGAATCCCCGCTCCCAGGCTACCTAAGAGGATGAGCGGTGCTCCGACGGCCGGGGC 

AGCCCTGATGCTCTGCGCCGCCACCGCCGTGCTACTGAGCGCTCAGGGCGGACCCGTGCAGTC 

CAAGTCGCCGCGCTTTGCGTCCTGGGACGAGATGAATGTCCTGGCGCACGGACTCCTGCAGCT 

CGGCCAGGGGCTGCGCGAACACGCGGAGCGCACCCGCAGTCAGCTGAGCGCGCTGGAGCGGCG 

CCTGAGCGCGTGCGGGTCCGCCTGTCAGGGAACCGAGGGGTCCACCGACCTCCCGTTAGCCCC 

TGAGAGCCGGGTGGACCCTGAGGTCCTTCACAGCCTGCAGACACAACTCAAGGCTCAGAACAG 

CAGGATCCAGCAACTCTTCCACAAGGTGGCCCAGCAGCAGCGGCACCTGGAGAAGCAGCACCT 

GCGAATTCAGCATCTGCAAAGCCAGTTTGGCCTCCTGGACCACAAGCACCTAGACCATGAGGT 

GGCCAAGCCTGCCCGAAGAAAGAGGCTGCCCGAGATGGCCCAGCCAGTTGACCCGGCTCACAA 

TGTCAGCCGCCTGCACCGGCTGCCCAGGGATTGCCAGGAGCTGTTCCAGGTTGGGGAGAGGCA 

GAGTGGACTATTTGAAATCCAGCCTCAGGGGTCTCCGCCATTTTTGGTGAACTGCAAGATGAC 

CTCAGATGGAGGCTGGACAGTAATTCAGAGGCGCCACGATGGCTCAGTGGACTTCAACCGGCC 

CTGGGAAGCCTACAAGGCGGGGTTTGGGGATCCCCACGGCGAGTTCTGGCTGGGTCTGGAGAA 

GGTGCATAGCATCACGGGGGACCGCAACAGCCGCCTGGCCGTGCAGCTGCGGGACTGGGATGG 

CAACGCCGAGTTGCTGCAGTTCTCCGTGCACCTGGGTGGCGAGGACACGGCCTATAGCCTGCA 

GCTCACTGCACCCGTGGCCGGCCAGCTGGGCGCCACCACCGTCCCACCCAGCGGCCTCTCCGT 

ACCCTTCTCCACTTGGGACCAGGATCACGACCTCCGCAGGGACAAGAACTGCGCCAAGAGCCT 

CTCTGGAGGCTGGTGGTTTGGCACCTGCAGCCATTCCAACCTCAACGGCCAGTACTTCCGC.TC 

CATCCCACAGCAGCGGCAGAAGCTTAAGAAGGGAATCTTCTGGAAGACCTGGCGGGGCCGCTA 

CTACCCGCTGCAGGCCACCACCATGTTGATCCAGCCCATGGCAGCAGAGGCAGCCTCCTAfiCG 

TCCTGGCTGGGCCTGGTCCCAGGCCCACGAAAGACGGTGACTCTTGGCTCTGCCCGAGGATGT 

GGCCGTTCCCTGCCTGGGCAGGGGCTCCAAGGAGGGGCCATCTGGAAACTTGTGGACAGAGAA 

GAAGACCACGACTGGAGAAGCCCCCTTTCTGAGTGCAGGGGGGCTGCATGCGTTGCCTCCTGA 

GATCGAGGCTGCAGGATATGCTCAGACTCTAGAGGCGTGGACCAAGGGGCATGGAGCTTCACT 

CCTTGCTGGCCAGGGAGTTGGGGACTCAGAGGGACCACTTGGGGCCAGCCAGACTGGCCTCAA 

TGGCGGACTCAGTCACATTGACTGACGGGGACCAGGGCTTGTGTGGGTCGAGAGCGCCCTCAT 

GGTGCTGGTGCTGTTGTGTGTAGGTCCCCTGGGGACACAAGCAGGCGCCAATGGTATCTGGGC 

GGAGCTCACAGAGTTCTTGGAATAAAAGCAACCTCAGAACAC 
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FIGURE 270 

MTVIRFFPAASATKRVLPPVLRVSSPRTWNPNVPESPRIPAPRLPKRMSGAPTAGAALMLCAA 
TAVLLSAQGGPVQSKSPRFASWDEMNVLAHGLLQLGQGLREHAERTRSQLSALERRLSACGSA 
CQGTEGSTDLPLAPESRVDPEVLHSLQTQLKAQNSRIQQLFHKVAQQQRHLEKQHLRIQHLQS 
QFGLLDHKHLDHEVAKPARRKRLPEMAQPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQ 
PQGSPPFLVNCKMTSDGGWTVIQRRHDGSVDFNRPWEAYKAGFGDPHGEFWLGLEKVHSITGD 
RNSRLAVQLRDWDGNAELLQFSVHLGGEDTAYSLQLTAPVAGQLGATTVPPSGLSVPFSTWDQ 
DH DLRRDKNC AKS L SGG WW FGTC S HS NLNGQ Y FRS I PQQRQKLKKG I FWKT WRGRY Y PLQAT T 
MLIQPMAAEAAS 

Important features: 
Signal peptide: 

Amino acids 1-13 

Transmembrane domain: 

Amino acids 53-70 

N-glycosy lation site: 

Amino acids 224-228 

cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 46-50; 118-122 

N-myristoylation sites: 

Amino acids 50-56; 129-135; 341-347; 357-363 

Fibrinogen beta and gamma chains C-terminal domain signature: 

Amino acids 396-409 
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FIGURE 271 

CGGACGCGTGGGGGAAACCCTTCCGAGAAAACAGCAACAAGCTGAGCTGCTGTGACAGAGGGG 
AACAAGATGGCGGCGCCGAAGGGGAGCCTCTGGGTGAGGACCCAACTGGGGCTCCCGCCGCTG 
CTGCTGCTGACCATGGCCTTGGCCGGAGGTTCGGGGACCGCTTCGGCTGAAGCATTTGACTCG 
GTCTTGGGTGATACGGCGTCTTGCCACCGGGCCTGTCAGTTGACCTACCCCTTGCACACCTAC 
CCTAAGGAAGAGGAGTTGTACGCATGTCAGAGAGGTTGCAGGCTGTTTTCAATTTGTCAGTTT 
GTGGATGATGGAATTGACTTAAATCGAACTAAATTGGAATGTGAATCTGCATGTACAGAAGCA 
TATTCCCAATCTGATGAGCAATATGCTTGCCATCTTGGTTGCCAGAATCAGCTGCCATTCGCT 
GAACTGAGACAAGAACAACTTATGTCCCTGATGCCAAAAATGCACCTACTCTTTCCTCTAACT 
CTGGTGAGGTCATTCTGGAGTGACATGATGGACTCCGCACAGAGCTTCATAACCTCTTCATGG 
ACTTTTTATCTTCAAGCCGATGACGGAAAAATAGTTATATTCCAGTCTAAGCCAGAAATCCAG 
TACGCACCACATTTGGAGCAGGAGCCTACAAATTTGAGAGAATCATCTCTAAGCAAAATGTCC 
TATCTGCAAATGAGAAATTCACAAGCGCACAGG7UVTTTTCTTGAAGATGGAGAAAGTGATGGC 
TTTT.TAAGATGCCTCTCTCTTAACTCTGGGTGGATTTTAACTACAACTCTTGTCCTCTCGGTG 
ATGGTATTGCTTTGGATTTGTTGTGCAACTGTTGCTACAGCTGTGGAGCAGTATGTTCCCTCT 
GAGAAGCTGAGTATCTATGGTGACTTGGAGTTTATGAATGAACAAAAGCTAAACAGATATCCA 
GCTTCTTCTCTTGTGGTTGTTAGATCTAAAACTGAAGATCATGAAGAAGCAGGGCCTCTACCT 
ACAAAAGTGAATCTTGCTCATTCTGAAATTTAAGCATTTTTCTTTTAAAAGACAAGTGTAATA 
GACATCTAAZVATTCCACTCCTCATAGAGCTTTTAAAATGGTTTCATTGGATATAGGCCTTAAG 
AAATCACTATAAAATGCAAATAAAGTTACTCAAATCTGTG 



WO 01/40466 



PCT/US00/32678 



272/550 

FIGURE 272 

MAAPKGSLWVRTQLGLPPLLLLTMALAGGSGTASAEAFDSVLGDTASCHRACQLTYPLHTYPK 
EEELYACQRGCRLFSICQFVDDGIDLNRTKLECESACTEAYSQSDEQYACHLGCQNQLPFAEL 
RQEQLMSLMPKMHLLFPLTLVRSFWSDMMDSAQSFITSSWTFYLQADDGKIVIFQSKPEIQYA 
PHLEQEPTNLRESSLSKMSYLQMRNSQAHRNFLEDGESDGFLRCLSLNSGWILTTTLVLSVMV 
LLWICCATVATAVEQYVPSEKLSIYGDLEFMNEQKLNRYPASSLVWRSKTEDHEEAGPLPTK 
VNLAHSEI 

Important features: 
Signal peptide: 

amino acids 1-31 

Transmembrane domain: 

amino acids 241-260 

N-glycosylation site: 

amino acids 90-94 

N-myristoylation sites: 

amino acids 28-34,29-35,31-37,86-92 
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FIGURE 273 

CCCACGCGTCCGAACCTCTCCAGCGASSGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGTG 
CTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACCGA 
CCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCACGT 
GCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGCTCAT 
AGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAGTACAT 
CTGTATGAACAAGAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTGCGTGTT 
CACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGGGCTGGTT 
CATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAACCAGCGCGA 
GGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGCCGAGAAGCA 
GAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACACGGCGGCCCCA 
GCCCCTCACGTAGTCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCCCACCCCTTTCC 
CTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCCGAGGGAGGACCC 
TGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTGCCCCAGGGGCGGC 
TGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACTGAGTGTCACCCTGA 
TCTCAGGCCACCAGCCTCTGCCGGCCTCCCAGCCGGGCTCCTGAAGCCCGCTGAAAGGTCAGC 
GACTGAAGGCCTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAATCTGCTTCTCGGATCT 
CCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTAGGAAGGGACTTTTGTTT 
GTTTGTTTGTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAGAGGGTTGTCCACTCCTCA 
CATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCCCGGAATAAAACCATTTTCC 

TGC 
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FIGURE 274 

MGAARLLPNLTLCLQLLILCCQTQYVRDQGAMTDQLSRRQIREYQLYSRTSGKHVQVTGRRIS 
ATAEDGNKFAKLIVETDTFGSRVRIKGAESEKYICMNKRGKLIGKPSGKSKDCVFTEIVLENN 
YTAFQNARHEGWFMAFTRQGRPRQASRSRQNQREAHFIKRLYQGQLPFPNHAEKQKQFEFVGS 
APTRRTKRTRRPQPLT 

Important features: 
Signal peptide: 

Amino acids 1-22 

N-glycosylation site. 

amino acids 9-13 , 126^130 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 60-64 

Casein kinase II phosphorylation site. 

amino acids 65-69 

Tyrosine kinase phosphorylation site. 

amino acids 39-48, 89-97 

N-myristoylatioii site. 

amino acids 69-75, 188-194 

Amidation site. 

amino acids 58-62 

HBGF/FGF family signature. 

amino acids 103-128 
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FIGURE 275 

TATTTACCATATCAGATTCACATTCAGTCCTCAGCAAAMGAAGGGCTCCATTTTCACTCTGT 
TTTTATTCTCTGTCCTATTTGCCATCTCAGAAGTGCGGAGCAAGGAGTCTGTGAGACTCTGTG 
GGCTAGAATACATACGGACAGTCATCTATATCTGTGCTAGCTCCAGGTGGAGAAGGCATCTGG 
AGGGGATCCCTCAAGCTCAGCAAGCTGAGACAGGAAACTCCTTCCAGCTCCCACATAAACGTG 
AGTTTTCTGAGGAAAATCCAGCGCAAAACCTTCCGAAGGTGGATGCCTCAGGGGAAGACCGTC 
TTTGGGGTGGACAGATGCCCACTGAAGAGCTTTGGAAGTCAAAGAAGCATTCAGTGATGTCAA 
GACAAGATTTACAAACTTTGTGTTGCACTGATGGCTGTTCCATGACTGATTTGAGTGCTCTTT 
GCTAaGACAAGAGCAAATACCCAATGGGTGGCAGAGCTTTATCACATGTTTAATTACAGTGTT 
TTACTGCCTGGTAGAACACTAATATTGTGTTATTAAAATGATGGCTTTTGGGTAGGCAAAACT 
TCTTTTCTAAAAGGTATAGCTGAGCGGTTGAAACCACAGTGATCTCTATTTTCTCCCTTTGCC 
AAGGTTAATGAACTGTTCTTTTCAAATTCTACTAATGCTTTGAAATTTCAAATGCTGCGCAAA 

ATTGCAATAAAAATGCTATAAA 
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FIGURE 276 

MKGSI FTLFLFSVLFAISEVRSKESVRLCGLEYIRTVIYICASSRWRRHLEGIPQAQQAETGN 
SFQLPHKREFSEENPAQNLPKVDASGEDRLWGGQMPTEELWKSKKHSVMSRQDLQTLCCTDGC 
SMTDLSALC 

Important features: 
Signal sequence: 

amino acids 1-18 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

amino acids 107-111 

N-myristoylation sites: 

amino acids 3-9, 52-58, 96-102, 125-131 

Insulin family signature : 

amino acids 121-136 

Insulin family proteins: 

amino acids 28-46 
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FIGURE 277 

gcagCtggttactgcatttctccatgtggcagacagagcaaagccacaacgctttctctgctggattaaagacgg 

CCCACAGACCAGAACTTCCACTATACTACTTAAAATTACATAGGTGGCTTGTCAAATTCAATTGATTAGTATTGT 

AAAAGGAAAAAGAAGTTCCTTCTTACAGCTTGGATTCAACGGTCCAAAACAAAAATGCAGCTGCCATTAAAGTCT 

CAGATGAACAAACTTCTACACTGATTTTTAAAATCAAGAATAAGGGCAGCAAGTTTCTGGATTCACTGAATCAAC 

AGACACAAAAAGCTGGCAATATAGCAACTATGAAGAGAAAAGCTACTAATAAAATTAACCCAACGCATAGAAGAC 

TTTTTTTTCTCTTCTAAAAACAACTAAGTAAAGACTTAAATTTAAACACATCATTTTACAACCTCATTTCAAAMP 

GAAGACTTTTACCTGGACCCTAGGTGTGCTATTCTTCCTACTAGTGGACACTGGACATTGCAGAGGTGGACAATT 

CAAAATTAAAAAAATAAACCAGAGAAGATACCCTCGTGCCACAGATGGTAAAGAGGAAGCAAAGAAATGTGCATA 

CACATTCCTGGTACCTGAACAAAGAATAACAGGGCCAATCTGTGTCAACACCAAGGGGCAAGATGCAAGTACCAT 

TAAAGACATGATCACCAGGATGGACCTTGAAAACCTGAAGGATGTGCTCTCCAGGCAGAAGCGGGAGATAGATGT 

TCTGCAACTGGTGGTGGATGTAGATGGAT^ACATTGTGAATGAGGTAAAGCTGCTGAGAAAGGAAAGCCGTAACAT 

GAACTCTCGTGTTACTCAACTCTATATGCAATTATTACATGAGATTATCCGTAAGAGGGATAATTCACTTGAACT 

TTCCCAACTGGAAAACAAAATCCTCAATGTCACCACAGAAATGTTGAAGATGGCAACAAGATACAGGGAACTAGA 

GGTGAAATACGCTTCCTTGACTGATCTTGTCAATAACCAATCTGTGATGATCACTTTGTTGGAAGAACAGTGCTT 

GAGGATATTTTCCCGACAAGACACCCATGTGTCTCCCCCACTTGTCCAGGTGGTGCCACAACATATTCCTAACAG 

CCAACAGTATACTCCTGGTCTGCTGGGAGGTAACGAGATTCAGAGGGATCCAGGTTATCCCAGAGATTTAATGCC 

ACCACCTGATCTGGCAACTTCTCCCACCAAAAGCCCTTTCAAGATACCACCGGTAACTTTCATCAATGAAGGACC 

ATTCAAAGACTGTCAGCAAGCAAAAGAAGCTGGGCATTCGGTCAGTGGGATTTATATGATTAAACCTGAAAACAG 

CAATGGACCAATGCAGTTATGGTGTGAAAACAGTTTGGACCCTGGGGGTTGGACTGTTATTCAGAAAAGAACAGA 

CGGCTCTGTCAACTTCTTCAGAAATTGGGAAAATTATAAGAAAGGGTTTGGAAACATTGACGGAGAATACTGGCT 

TGGACTGGAAAATATCTATATGCTTAGCAATCAAGATAATTACAAGTTATTGATTGAATTAGAAGACTGGAGTGA 

TAAAAAAGTCTATGCAGAATACAGCAGCTTTCGTCTGGAACCTGAAAGTGAATTCTATAGACTGCGCCTGGGAAC 

TTACCAGGGAAATGCAGGGGATTCTATGATGTGGCATAATGGTAAACAATTCACCACACTGGACAGAGATAAAGA 

TATGTATGCAGGAAACTGCGCCCACTTTCATAAAGGAGGCTGGTGGTACAATGCCTGTGCACATTCTAACCTAAA 

TGGAGTATGGTACAGAGGAGGCCATTACAGAAGCAAGCACCAAGATGGAATTTTCTGGGCCGAATACAGAGGCGG 

GTCATACTCCTTAAGAGCAGTTCAGATGATGATCAAGCCTATTGACT^AGAGAGACACTCGCCAATTTAAATGA 

CACAGAACTTTGTACTTTTCAGCTCTTAAAAATGTAAATGTTACATGTATATTACTTGGCACAATTTATTTCTAC 

ACAGAAAGTTTTTAAAATGAATTTTACCGTAACTATAAAAGGGAACCTATAAATGTAGTTTCATCTGTCGTCAAT 

TACTGCAGAAAATTATGTGTATCCACAACCTAGTTATTTTAAAAATTATGTTGACTAAATACAAAGTTTGTTTTC 

TAAAATGTAAATATTTGCCACAATGTAAAGCAAATCTTAGCTATATTTTAAATCATAAATAACATGTTCAAGATA 

CTTAACAATTTATTTAAAATCTAAGATTGCTCTAACGTCTAGTGAAAAAAATATTTTTTAAATTTCAGCCAAATA 

ATGCATTTTATTTTATAAAAATACAGACAGAAAATTAGGGAGAAACTTCTAGTTTTGCCAATAGAAAATGTTCTT 

CCATTGAATAAAAGTTATTTCAAATTGAATTTGTGCCTTTCACACGTAATGATTAAATCTGAATTCTTAATAATA 

TATCCTATGCTGATTTTCCCAAAACATGACCCATAGTATTAAATACATATCATTTTTAAAAATAAAAAAAAACCC 

AAAAATAATGCATGCATAATTTAAATGGTQ^ATTTATAAAGACAAATCTATGAATGAATTTTTCAGTGTTATCTT 

CATATGATATGCTGAACACCAAAATCTCCAGAAATGCATTTTATGTAGTTCTAAAATCAGCAAAATATTGGTATT 

ACA/UU^TGCAGAATATTTAGTGTGCTACAGATCTGAATTATAGTTCTAATTTATTATTACTTTTTTTCTAATTT 

ACTGATCTTACTACTACAAAGA2\AAAAAAACCCAACCCATCTGCAATTCAAATCAGAAAGTTTGGACAGCTTTAC 

AAGTATTAGTGCATGCTCAGAACAGGTGGGACTAAAACAAACTCAAGGAACTGTTGGCTGTTTTCCCGATACTGA 

GAATTCAACAGCTCCAGAGCAGAAGCCACAGGGGCATAGCTTAGTCCAAACTGCTAATTTCATTTTACAGTGTAT 

GTAACGCTTAGTCTCACAGTGTCTTTAACTCATCTTTGCAATCAACAACTTTACTAGTGACTTTCTGGAACAATT 

TCCTTTCAGGAATACATATTCACTGCTTAGAGGTGACCTTGCCTTAATATATTTGTGAAGTTAAAATTTTAAAGA 

TAGCTCATGAAACTTTTGCTTAAGCAAAAAGAAAACCTCGAATTGAAATGTGTGAGGCAAACTATGCATGGGAAT 

AGCTTAATGTGAAGATAATCATTTGGACAACTCAAATCCATCAACATGACCAATGTTTTTCATCTGCCACATCTC 

AAAATAAAACTTCTGGTGAAACAAATTAAACAAAATATCCAAACCTCAAAAAAAA 
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FIGURE 278 

MKTFTWTLGVLFFLLVDTGHCRGGQFKIKKINQRRYPRATDGKEEAKKCAYTFLVPEQRITGP 
ICVNTKGQDASTIKDMITRMDLENLKDVLSRQKREIDVLQLWDVDGNIVNEVKLLRKESRNM 
NSRVTQLYMQLLHEIIRKRDNSLELSQLENKILNVTTEMLKMATRYRELEVKYASLTDLVNNQ 
SVMITLLEEQCLRIFSRQDTHVSPPLVQWPQHIPNSQQYTPGLLGGNEIQRDPGYPRDLMPP 
PDLATSPTKSPFKIPPVTFINEGPFKDCQQAKEAGttSVSGIYMIKPENSNGPMQLWCENSLDP 
GGWTVIQKRTDGSVNFFRNWENYKKGFGNIDGEYWLGLENIYMLSNQDNYKLLIELEDWSDKK 
VYAEYSSFRLEPESEFYRLRLGTYQGNAGDSMMWHNGKQFTTLDRDKDMYAGNCAHFHKGGWW 
YNACAHSNLNGVWYRGGHYRSKHQDGIFWAEYRGGSYSLRAVQMMIKPID 

Important features: 
Signal sequence: 

Amino acids 1-23 

N-glycosylation sites: 

Amino acids 160-164; 188-192 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 
Amino acids 120-124 

Tyrosine kinase phosphorylation sites: 

Amino acids 173-180; 387-396 

N-myristoylation sites: 

Amino acids 70-76;110-116;232-238,343-349;400-406;467-473; 
475-487 

Fibrinogen beta and gamma chains C-terminal domain signature: 

Amino acids 440-453 
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FIGURE 279 

CCCACGCGTCCGCGCAGTCGCGCAGTTCTGCCTCCGCCTGCCAGTCTCGCCCGCGATCCCGGC 

CCGGGGCTGTGGCGTCGACTCCGACCCAGGCAGCCAGCAGCCCGCGCGGGAGCCGGACCGCCG 

CCGGAGGAGCTCGGACGGCATGCTGAGCCCCCTCCTTTGCTGAAGCCCGAGTGCGGAGAAGCC 

CGGGCAAACGCAGGCTAAGGAGACCAAAGCGGCGAAGTCGCGAGACAGCGGACAAGCAGCGGA 

GGAGAAGGAGGAGGAGGCGAACCCAGAGAGGGGCAGCAAAAGAAGCGGTGGTGGTGGGCGTCG 

TGGCCATGGCGGCGGCTATCGCCAGCTCGCTCATCCGTCAGAAGAGGCAAGCCCGCGAGCGCG 

AGAAATCCAACGCCTGCAAGTGTGTCAGCAGCCCCAGCAAAGGCAAGACCAGCTGCGACAAAA 

ACAAGTTAAATGTCTTTTCCCGGGTCAAACTCTTCGGCTCCAAGAAGAGGCGCAGAAGAAGAC 

CAGAGCCTCAGCTTAAGGGTATAGTTACCAAGCTATACAGCCGACAAGGCTACCACTTGCAGC 

TGCAGGCGGATGGAACCATTGATGGCACCAAAGATGAGGACAGCACTTACACTCTGTTTAACC 

TCATCCCTGTGGGTCTGCGAGTGGTGGCTATCCAAGGAGTTCAAACCAAGCTGTACTTGGCAA 

TGAACAGTGAGGGATACTTGTACACCTCGGAACTTTTCACACCTGAGTGCAAATTCAAAGAAT 

CAGTGTTTGAAAATTATTATGTGACATATTCATCAATGATATACCGTCAGCAGCAGTCAGGCC 

GAGGGTGGTATCTGGGTCTGAACAAAGAAGGAGAGATCATGAAAGGCAACCATGTGAAGAAGA 

ACAAGCCTGCAGCTCATTTTCTGCCTAAACCACTGAAAGTGGCCATGTACAAGGAGCCATCAC 

T.GCACGATCTCACGGAGTTCTCCCGATCTGGAAGCGGGACCCCAACCAAGAGCAGAAGTGTCT 

CTGGCGTGCTGAACGGAGGCAAATCCATGAGCCACAATGAATCAACGTAGCCAGTGAGGGCAA 

AAGAAGGGCTCTGTAACAGAACCTTACCTCCAGGTGCTGTTGAATTCTTCTAGCAGTCCTTCA 

CCCAAAAGTTCAAATTTGTCAGTGACATTTACCAAACAAACAGGCAGAGTTCACTATTCTATC 

TGCCATTAGACCTTCTTATCATCCATACTAAAGC 
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FIGURE 280 

MAAAIASSLIRQKRQAREREKSNACKCVSSPSKGKTSCDKNKLNVFSRVKLFGSKKRRRRRPE 
PQLKGIVTKLYSRQGYHLQLQADGTIDGTKDEDSTYTLFNLIPVGLRWAIQGVQTKLYLAMN 
SEGYLYTSELFTPECKFKESVFENYYVTYSSMIYRQQQSGRGWYLGLNKEGEIMKGNHVKKNK 
PAAHFLPKPLKVAMYKEPSLHDLTEFSRSGSGTPTKSRSVSGVLNGGKSMSHNEST 

Important Features: 
N-glycosylation site: 

Amino acids 242-246 

Glycosaminoglycan attachment sites: 

Amino acids 165-169, 218-222 

Tyrosine kinase phosphorylation site: 

Amino acids 93-100 

N-myristoylation sites: 

Amino acids 87-93, 231-237 

ATP/GTP-binding site motif A (P-loop) : 

Amino acids 231-239 

HB6F/F6F family proteins: 

Amino acids 78-94, 102-153 
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FIGURE 281 

CCAGGATGGAGCTGGGGCCTGTATAGCCATATTATTGTTCTATGCTACTAGACATGGGGGGGA 

CTTGGTGAAAAAGGTATTATCCAGCCAGAGGGTCTGGGAGCCCTGTCTTACTGAACCTGGGCA 

ACCTGGATATTCTGAGACATATTTTGGGGGGATTTCAGTGAAAAAAGTGGGGGATCCCCTCCA 

TTTAGAGTGTAGCAAAGGAAAAAACACCAAGGTTGGGTTCCTTCCTGACATTGGCAGTGCCCC 

AGTAGGGGTGGGATGAGCGAATATTCCCAAAGCTAAAGTCCCACACCCTGTAGATTACAAGAG 

TGGATTTGGCAGGAGTGTGCCCCAAAATACAGTGGAAAGGTGCCTGAAGATATTTAAACCACG 

TCTTGGAAATTTAGTGGGTCTTGGCTTTGGGATAGGTGAAGTGAGGACAGACACTGGAGAGGA 

GGGAAAGGGGACGTTTTCAATAGGAGGCAAAACTCGAGGGTGGGATCCACTGAGGAGTACATA 

GGCTGCTGGATCTGGTGGAGCCAGCACTGGGCCCACGGGTGGTAACTGGCTGCTGTGGAGGGG 

GGTACGTGAGGGGGGGGTCTGGGGCTTATCCTCAGGTCCTGTGGGTGGGGCAGCGAGTCGGGG 

CCTGAGCGTCAAGAGCATGCCCTAGTGAGCGGGCTCCTCTGGGGGAGCCCAGCGCGCTCCGGG 

CGCCTGCCGGTTTGGGGGTGTCTCCTCCCGGGGCGCTATGGCGGCGCTGGCCAGTAGCCTGAT 

CCGGCAGAAGCGGGAGGTCCGCGAGCCCGGGGGCAGCCGGCCGGTGTCGGCGCAGCGGCGCGT 

GTGTCCCCGCGGCACCAAGTCCCTTTGCCAGAAGCAGCTCCTCATCCTGCTGTCCAAGGTGCG 

ACTGTGCGGGGGGCGGCCCGCGCGGCCGGACCGCGGCCCGGAGCCTCAGCTCAAAGGCATCGT 

CACCAAACTGTTCTGCCGCCAGGGTTTCTACCTCCAGGCGAATCCCGACGGAAGCATCCAGGG 

CACCCCAGAGGATACCAGCTCCTTCACCCACTTCAACCTGATCCCTGTGGGCCTCCGTGTGGT 

CACCATCCAGAGCGCCAAGCTGGGTCACTACATGGCCATGAATGCTGAGGGACTGCTCTACAG 

TTCGCCGCATTTCACAGCTGAGTGTCGCTTTAAGGAGTGTGTCTTTGAGAATTACTACGTCCT 

GTACGCCTCTGCTCTCTACCGCCAGCGTCGTTCTGGCCGGGCCTGGTACCTCGGCCTGGACAA 

GGAGGGCCAGGTCATGAAGGGAAACCGAGTTAAGAAGACCAAGGCAGCTGCCCACTTTCTGCC 

CAAGCTCCTGGAGGTGGCCATGTACCAGGAGCCTTCTCTCCACAGTGTCCCCGAGGCCTCCCC 

TTCCAGTCCCCCTGCCCCCI^AATGTAGTCCCTGGACTGGAGGTTCCCTGCACTCCCAGTGA 

GCCAGCCACCACCACAACCTGT 
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FIGURE 282 

MAALASSLIRQKREVREPGGSRPVSAQRRVCPRGTKSLCQKQLLILLSKVRLCGGRPARPDRG 
PEPQLKGIVTKLFCRQGFYLQANPDGSIQGTPEDTSSFTHFNLIPVGLRWTIQSAKLGHYMA 
MNAEGLLYSSPHFTAECRFKECVFENYYVLYASALYRQRRSGRAWYLGLDKEGQVMKGNRVKK 
TKAAAHFLPKLLEVAMYQEPSLHSVPEASPSSPPAP 

Important features: 

Tyrosine kinase phosphorylation site: 

Amino acids 199-207 

N-myristoylation sites: 

Amino acids 54-60; 89-95; 131-137 

HBGF/FGF family signature : 

Amino acids 131-155 
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FIGURE 283 

ATGGCCGCGGCCATCGCTAGCGGCTTGATCCGCCAGAAGCGGCAGGCGCGGGAGCAGCACTGG 
GACCGGCCGTCTGCCAGCAGGAGGCGGAGCAGCCCCAGCAAGAACCGCGGGCTCTGCAACGGC 
AACCTGGTGGATATCTTCTCCAAAGTGCGCATCTTCGGCCTCAAGAAGCGCAGGTTGCGGCGC 
CAAGATCCCCAGCTCAAGGGTATAGTGACCAGGTTATATTGCAGGCAAGGCTACTACTTGCAA 
ATGCACCCCGATGGAGCTCTCGATGGAACCAAGGATGACAGCACTAATTCTACACTCTTCAAC 
CTCATACCAGTGGGACTACGTGTTGTTGCCATCCAGGGAGTGAAAACAGGGTTGTATATAGCC 
ATGAATGGAGAAGGTTACCTCTACCCATCAGAACTTTTTACCCCTGAATGCAAGTTTAAAGAA 
TCTGTTTTTGAAAATTATTATGTAATCTACTCATCCATGTTGTACAGACAACAGGAATCTGGT 
AGAGCCTGGTTTTTGGGATTAAATAAGGAAGGGCAAGCTATGAAAGGGAACAGAGTAAAGAAA 
ACCAAACCAGCAGCTCATTTTCTACCCAAGCCATTGGAAGTTGCCATGTACCGAGAACCATCT 
TTGCATGATGTTGGGGAAACGGTCCCGAAGCCTGGGGTGACGCCAAGTAAAAGCACAAGTGCG 
TCTGCAATAATGAATGGAGGCAAACCAGTCAACAAGAGTAAGACAACATAG 
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FIGURE 284 

MAAAIASGLIRQKRQAREQHWDRPSASRRRSSPSKNRGLCNGNLVDIFSKVRIFGLKKRRLRR 
QDPQLKGIVTRLYCRQGYYLQMHPDGALDGTKDDSTNSTLFNLIPVGLRWAIQGVKTGLYIA 
MNGEGYLYPSELFTPECKFKESVFENYYVIYSSMLYRQQESGRAWFLGLNKEGQAMKGNRVKK 
TKPAAHFLPKPLEVAMYREPSLHDVGETVPKPGVTPSKSTSASAIMNGGKPVNKSKTT 

Important, features: 
N-glycosylation sites: 

Amino acids 100-104, 242-246 

cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 28-32, 29-33 

Tyrosine kinase phosphorylation site: 

Amino acids 199-207 

N-myristoylation sites: 

Amino acids 38-44, 89-95, 118-124, 122-128, 222-228 



HBGF/FGF family proteins: 

Amino acids 104-155, 171-198 
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TTTCTTRE 285 



rrr ACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCGGACG 

CGGACGCGTGGC .«= ^^jft^GTTTTGGATGGGATTATGTGGARACTACCCT 



:gcgtgggctggttcaggtccaggttttgctttga 

trrttttcaaaaactggagacacagaagagggctctaggaj 
^^SagLgtggg^ggcggggcaga^ 
^^g^tacaaot^ 



^jyy^mTYGTCWGCCACHATTCACAGAAGCTGTGAGTCCTTCAGTGCTACCCCCTTCAGCTT 



ICTSCAICCKraC™,^..— rRCCnGGAAGRCCTTATTCGRTfiTCTTGARCCRG 



AGAGATGGCAGTTGGACTTAGAAGATCTATATAGGCCAACTTC r . rrrC GTAACTTCI 



CCCACAATTGCAATGAATGTCAATGTGTCCCAAGCAAAGTTACTAAAAAATACC 



CAGTGTCCATAAGGGAAGAACTAAAGAGAACCGATACCATTTTCTC 
GAGCTCTGCAGTGCAGTGGCTGATTCTATTAGAGAACGTATf^^ 

™^^taa*cct^^ 

■f^T^TOCTCTACATTTTTATATTCTCCTTTTGACATTATAACTGTTGGCTTTTCTAATCTrcTTAAATATATCT 

T^accaIa^Itattc^ 
^ZSSg^^aLccaga^^ 

TTCTCGMTGCTGCTAGAOTTAGATTAATCTGCATTTrAAAAAACTGAATTGGAATAGAATTK 
r*CTTTTTGAAAATAATTAAATTATCATATCTTCCATTCCTGTTATTGGAGATGAAAATAAAAAGCAACT 

^m^^kctt^maaagacttggcagcttcctgataaagcgtgctgtgctgtgcagtaggaacacatcctattta 
™™™™ta™tgttaa»c^^ 

GAMTATGTCTCTTAACCAGTTCACTTATTGTACTCTGGCAATTTAAAAGAAAATCAGTAAAATATTTTTC 

^™™tat»gtgcctaggttatgtggtgactatttgaatgaaa»atgtattgaat^ 

ATCTGGCTOTT^GGG^GAAAATTAAAAAAAAAAAAAAAAAAAAAGGTTTAGGGATAACAGGGTW 
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FIGURE 286 

MSLFGLLLLTSALAGQRQGTQAESNLSSKFQFSSNKEQNGVQDPQHERIITVSTNGSIHSPRF 
PHTYPRNTVLVWRLVAVEENVWIQLTFDERFGLEDPEDDICKYDFVEVEEPSDGTILGRWCGS 
GTVPGKQISKGNQIRIRFVSDEYFPSEPGFCIHYNIVMPQFTEAVSPSVLPPSALPLDLLNNA 
ITAFSTLEDLIRYLEPERWQLDLEDLYRPTWQLLGKAFVFGRKSRWDLNLLTEEVRLYSCTP 
RNFSVSIREELKRTDTIFWPGCLLVKRCGGNCACCLHNCNECQCVPSKVTKKYHEVLQLRPKT 
GVRGLHKSLTDVALEHHEECDCVCRGSTGG 

Important features: 
signal sequence: 

Amino acids 1-14 

N-glycosylation sites; 

Amino acids 25-29; 55-59; 254-258 

N-myristoylation sites: 

Amino acids 15-21;11.7-123;127-133;281-287;282-288;319-325 

Amidation site: 

Amino acids 229-233 
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FT CURE 287 

CAGCGCTGACTGCGCCGCGGAGAAAGCCAGTGGGAACCCAGACCCATAGGAGACCCGCGTCCC 

CGCTCGGCCTGGCCAGGCCCCGCGCTATSGAGTTCCTCTGGGCCCCTCTCTTGGGTCTGTGCT 

GCAGTCTGGCCGCTGCTGATCGCCACACCGTCTTCTGGAACAGTTCAAATCCCAAGTTCCGGA 

ATGAGGACTACACCATACATGTGCAGCTGAATGACTACGTGGACATCATCTGTCCGCACTATG 

AAGATCACTCTGTGGCAGACGCTGCCATGGAGCAGTACATACTGTACCTGGTGGAGCATGAGG 

AGTACCAGCTGTGCCAGCCCCAGTCCAAGGACCAAGTCCGCTGGCAGTGCAACCGGCCCAGTG 

CCAAGCATGGCCCGGAGAAGCTGTCTGAGAAGTTCCAGCGCTTCACACCTTTCACCCTGGGCA 

AGGAGTTCAAAGAAGGACACAGCTACTACTACATCTCCAAACCCATCCACCAGCATGAAGACC 

GCTGCTTGAGGTTGAAGGTGACTGTCAGTGGCAAAATCACTCACAGTCCTCAGGCCCATGACA 

ATCCACAGGAGAAGAGACTTGCAGCAGATGACCCAGAGGTGCGGGTTCTACATAGCATCGGTC 

ACAGTGCTGCCCCACGCCTCTTCCCACTTGCCTGGACTGTGCTGCTCCTTCCACTTCTGCTGC 

TGCAAACCCCGTGAAGGTGTGTGCCACACCTGGCCTTAAAGAGGGACAGGCTGAAGAGAGGGA 

CAGGCACTCCAAACCTGTCTTGGGGCCACTTTCAGAGCCCCCAGCCCTGGGAACCACTCCCAC 

CACAGGCATAAGCTATCACCTAGCAGCCTCAAAACGGGTCAATATTAAGGTTTTCAACCGGAA 

GGAGGCCAACCAGCCCGACAGTGCCATCCCCACCTTCACCTCGGAGGGATGGAGAAAGAAGTG 

GAGACAGTCCTTTCCCACCATTCCTGCCTTTAAGCCAAAGAAACAAGCTGTGCAGGCATGGTC 

CCTTAAGGCACAGTGGGAGCTGAGCTGGAAGGGGCCACGTGGATGGGCAAAGCTTGTCAAAGA 

TGCCCCCTTCAGGAGAGAGCCAGGATGCCCAGATGAACTGACTGAAGGAAAAGCAAGAAACAG 

TTTCTTGCTTGGAAGCCAGGTACAGGAGAGGCAGCATGCTTGGGCTGACCCAGCATCTCCCAG 

CAAGACCTCATCTGTGGAGCTGCCACAGAGAAGTTTGTAGCCAGGTACTGCATTCTCTCCCAT 

CCTGGGGCAGCACTCCCCAGAGCTGTGCCAGCAGGGGGGCTGTGCCAACCTGTTCTTAGAGTG 

TAGCTGTAAGGGCAGTGCCCATGTGTACATTCTGCCTAGAGTGTAGCCTAAAGGGCAGGGCCC 

ACGTGTATAGTATCTGTATATAAGTTGCTGTGTGTCTGTCCTGATTTCTACAACTGGAGTTTT 

TTTATACAATGTTCTTTGTCTCAAAATAAAGCAATGTGTTTTTTCGG 
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FIGURE 288 

MEFLWAPLLGLCCSLAAADRHTVFWNSSNPKFRNEDYTIHVQLNDYVDIICPHYEDHSADAAM 
EQYILYLVEHEEYQLCQPQSKDQVRWQCNRPSAKHGPEKLSEKFQRFTPFTLGKEFKEGHSYY 
YISKPIHQHEDRCLRLKVTVSGKITHSPQAHDNPQEKRLAADDPEVRVLHSIGHSAAPRLFPL 
AWT VLLL PLLLLQT P 

Important features: 
Signal sequence : 

Amino acids 1-17 

N-glycosylation site: 

Amino acids 26-30 

Tyrosine kinase phosphorylation site: 

Amino acids 118-127 

N-myristoylation site: 

Amino acids 10-16 
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TTTttTTRE 289 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTTC 

CTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATgGCCCCATGGCCCCCGAAGGGC 

CTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGGCTC 

CAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTGCCGG 

GGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAGGTGGA 

AACACTGCCTGGGAGGAAGAGAATTTGTCCAAATACAAAGACAGTGAGACCCGCCTGGTAGAG 

GTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCTGAGTGAG 

GAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCCAGTGGCTG 

TGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGCCTTCCCTGT 

CCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGGGACACGAGGG 

GGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCCAGTGTGGCCTT 

GGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGTTTTGGCCCCTGT 

GCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGGCTGGGCCCTGCAT 

CACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACTGTGGAGCTGACCAA 

TTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAGGCCTGCCTAGGCTGC 

ATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCAGCAGGTGGGCTCCAAG 

TGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGAACAAGCAGTGTGAAAAC 

ACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAGATGGAAGGCATCTGTGTG 

AAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGACAGAAGACGAGTTGGTGGTG 

CTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCACGCTGGCTGCTAAGGGCGAC 

TTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATGACTGGCTACTGGTTGTCAGAG 

CGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATAATCGCGGCCACCACCTGTAGGA 

CCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCCTCCTGCTGGACACTCAGGACAGC 

TTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTGCCTTACAGAGCAGCCCAGGTACCC 

AGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGCCCTGAAGGTGGATACCATGAGCTCT 

TCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGAATTTCAAAAGTTTTTCCTTAATGGTG 

GCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTGGTCCTCACAGGGGTGGGGCCATCACAG 

CTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGTTCTGTGTTCACCACATCCCCACACCCCA 

TTGCCACTTATTTATTCATCTCAGGAAATAAAGAAAGGTCTTGGAAAGTTAAAAAAAAAAAAA 

AAAAAAAAAAA 
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FIGURE 290 

MAPWPPKGLVPAVLWGLSLFLNLPGPIWLQPSPPPQSSPPPQPHPCHTCRGLVDSFNKGLERT 
IRDNFGGGNTAWEEENLSKYKDSETRLVEVLEGVCSKSDFECHRLLELSEELVESWWFHKQQE 
APDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAGYGG 
EACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDECGTE 
GANCGADQFCVNTEGSYECRDCAKACLGCMGAGPGRCKKCSPGYQQVGSKCLDVDECETEVCP 
GENKQCENTEGGYRCICAEGYKQMEGICVKEQIPESAGFFSEMTEDELWLQQMFFGIIICAL 
ATLAAKGDLVFTAI FIGAVAAMTGYWLSERS DRVLEGFI KGR 

Important features: 
Signal sequence: 

Amino acids 1-29 

Transmembrane domain: 

Amino acids 342-392 

N-glycosylation sites: 

Amino acids 79-83,-205-209 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 290-294 

Aspartic acid and asparagine hydroxy la tion site: 

Amino acids 321-333 

EGF-like domain cysteine pattern signature: 

Amino acids 181-193 
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FIGURE 291 



CAGGTCCRRCTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGACCCAC 
GCGTCCGAACACAGGTCCTTGTTGCTGCAGAGAAGCAGTTGTTTTGCTGGAAGGAGGGAGTGCGCGGGCTGCCCC 
GGGCTCCTCCCTGCCGCCTCCTCTCAGTGGATGGTTCCAGGCACCCTGTCTGGGGCAGGGAGGGCACAGGCCTGC 
ACATCGAAGGTGGGGTGGGACCAGGCTGCCCCTCGCCCCAGCATCCAAGTCCTCCCTTGGGCGCCCGTGGCCCTG 
CAGACTCTCAGGGCTAAGGTCCTCTGTTGCTTTTTGGTTCCACCTTAGAAGAGGCTCCGCTTGACTAAGAGTAGC 
TTGAAGGAGGCACCMGCAGGAGCTGCATCTGCTCTGGTGGGCGCTTCTCCTGGGCCTGGCTCAGGCCTGCCCTG 
AGCCCTGCGACTGTGGGGAAAAGTATGGCTTCCAGATCGCCGACTGTGCCTACCGCGACCTAGAATCCGTGCCGC 
CTGGCTTCCCGGCCAATGTGACTACACTGAGCCTGTCAGCCAACCGGCTGCCAGGCTTGCCGGAGGGTGCCTTCA 
GGGAGGTGCCCCTGCTGCAGTCGCTGTGGCTGGCACACAATGAGATCCGCACGGTGGCCGCCGGAGCCCTGGCCT 
CTCTGAGCCATCTCAAGAGCCTGGACCTCAGCCACAATCTCATCTCTGACTTTGCCTGGAGCGACCTGCACAACC 
TCAGTGCCCTCCAATTGCTCAAGATGGACAGCAACGAGCTGACCTTCATCCCCCGCGACGCCTTCCGCAGCCTCC 
GTGCTCTGCGCTCGCTGCAACTCAACCACAACCGCTTGCACACATTGGCCGAGGGCACCTTCACCCCGCTCACCG 
CGCTGTCCCACCTGCAGATC7VACGAGAACCCCTTCGACTGCACCTGCGGCATCGTGTGGCTCAAGACATGGGCCC 
TGACCACGGCCGTGTCCATCCCGGAGCAGGACAACATCGCCTGCACCTCACCCCATGTGCTCAAGGGTACACCGC 
TGAGCCGCCTGCCGCCACTGCCATGCTCGGCGCCCTCAGTGCAGCTCAGCTACCAACCCAGCCAGGATGGTGCCG 
AGCTGCGGCCTGGTTTTGTGCTGGCACTGCACTGTGATGTGGACGGGCAGCCGGCCCCTCAGCTTCACTGGCACA 
TCCAGATACCCAGTGGCATTGTGGAGATCACCAGCCCCAACGTGGGCACTGATGGGCGTGCCCTGCCTGGCACCC 
CTGTGGCCAGCTCCCAGCCGCGCTTCCAGGCCTTTGCCAATGGCAGCCTGCTTATCCCCGACTTTGGCAAGCTGG 
AGGAAGGCACCTACAGCTGCCTGGCCACCAATGAGCTGGGCAGTGCTGAGAGCTCAGTGGACGTGGCACTGGCCA 
CGCCCGGTGAGGGTGGTGAGGACACACTGGGGCGCAGGTTCCATGGCAAAGCGGTTGAGGGAAAGGGCTGCTATA 
CGGTTGACAACGAGGTGCAGCCATCAGGGCCGGAGGACAATGTGGTCATCATCTACCTCAGCCGTGCTGGGAACC 
CTGAGGCTGCAGTCGCAGAAGGGGTCCCTGGGCAGCTGCCCCCAGGCCTGCTCCTGCTGGGCCAAAGCCTCCTCC 
TCTTCTTCTTCCTCACCTCCTTCraflCCCCACCCAGGGCTTCCCTAACTCCTCCCCTTGCCCCTACCAATGCCCC 
TTTAAGTGCTGCAGGGGTCTGGGGTTGGCAACTCCTGAGGCCTGCATGGGTGACTTCACATTTTCCTACCTCTCC 
TTCTAATCTCTTCTAGAGCACCTGCTATCCCCAACTTCTAGACCTGCTCCAAACTAGTGACTAGGATAGAATTTG 
ATCCCCTAACTCACTGTCTGCGGTGCTCATTGCTGCTAACAGCATTGCCTGTGCTCTCCTCTCAGGGGCAGCATG 
CTAACGGGGCGACGTCCTAATCCAACTGGGAGAAGCCTCAGTGGTGGAATTCCAGGCACTGTGACTGTCAAGCTG 
GCAAGGGCCAGGATTGGGGGAATGGAGCTGGGGCTTAGCTGGGAGGTGGTCTGAAGCAGACAGGGAATGGGAGAG 
' GAGGATGGGAAGTAGACAGTGGCTGGTATGGCTCTGAGGCTCCCTGGGGCCTGCTCAAGCTCCTCCTGCTCCTTG 
CTGTTTTCTGATGATTTGGGGGCTTGGGAGTCCCTTTGTCCTCATCTGAGACTGAAATGTGGGGATCCAGGATGG 
CCTTCCTTCCTCTTACCCTTCCTCCCTCAGCCTGCAACCTCTATCCTGGAACCTGTCCTCCCTTTCTCCCCAACT 
ATGCATCTGTTGTCTGCTCCTCTGCAAAGGCCAGCCAGCTTGGGAGCAGCAGAGAAATAAACAGCATTTCTGATG 

CCAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCT 
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FIGURE 292 

MQELHLLWWALLLGLAQACPEPCDGGEKYGFQIADCAYRDLESVPPGFPANVTTLSLSANRLP 
GLPEGAFREVPLLQSLWLAHNEIRTVAAGALASLSHLKSLDLSHNLISDFAWSDLHNLSALQL 
LKMDSNELTFIPRDAFRSLRALRSLQLNHNRLHTLAEGTFTPLTALSHLQINENPFDCTCGIV 
WLKTWALTTAVSIPEQDNIACTSPHVLKGTPLSRLPPLPCSAPSVQLSYQPSQDGAELRPGFV 
LALHCDVDGQPAPQLHWHIQIPSGIVEITSPNVGTDGRALPGTPVASSQPRFQAFANGSLLIP 
DFGKLEEGTYSCLATNELGSAESSVDVALATPGEGGEDTLGRRFHGKAVEGKGCYTVDNEVQP 
SGPEDNWIIYLSRAGNPEAAVAEGVPGQLPPGLLLLGQSLLLFFFLTSF 

Important features: 

Signal peptide: 

amino acids 1-18 

Transmembrane domain: 

amino acids 403-418 

N-glycosylation sites: 

Amino acids 51-55,120-124,309-313 

Tyrosine kinase phosphorylation site: 

amino acids 319-326 

N-myristoylation sites: 

amino acids 14-20,64-70,92-98,218-224,294-300,323-329,334-340, 
350-356,394-400 

Amidation site: 

amino acids 355-359 

Leucine Rich Repeat: 

amino acids 51-74,75-98, 99-122,123-146,147-170 

Leucine rich repeat C- terminal domain: 

amino acids 180-230 
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FTCURE 293 

^^^^^^^^^^^^^ 

?Sctg1gcSa?S 

nrnnr Ann^GTGCACGGCCCACATGTGCA^ 

S^otaaaS 
SaggSScS 

TGJ^GCACTTOGTK^CT 

m^Sgtccac^^ 

A^SrAAA^rATGGG^GGGCTCTATGACTGGGCTGGC^ 

?a£S™cS^ 
Sg^cSSggS 
aSSaS 

ATrAPATAACTGAAAAACT 

cS?ctaa??S 



TC^^AATTCTAAGATGAATTTACCAGGTGAGAATGAATAAGCTATGCAAGGTATTTTGTAATATA^ 

aa^cttctccctcm^ 

^IrAArArTGGCCATAGGAAATGCTGTTTTTTTG^^ 
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FIGURE 294 

MEKMLAGCFLLILGQIVLLPAEARERSRGRSISRGRHARTHPQTALLESSCENKRADLVFIID 
SSRSVNTHDYAKVKEFIVDILQFLDIGPDVTRVGLLQYGSTVKNEFSLKTFKRKSEVERAVKR 
MRHLSTGTMTGLAIQYALNIAFSEAEGARPLRENVPRVIMIVTDGRPQDSVAEVAAKARDTGI 
LIFAIGVGQVDFNTLKSIGSEPHEDHVFLVANFSQIETLTSVFQKKLCTAHMCSTLEHNCAHF 
CINIPGSYVCRCKQGYILNSDQTTCRIQDLCAMEDHNCEQLCVNVPGSFVCQCYSGYALAEDG 
KRCVAVDYCASENHGCEHECVNADGSYLCQCHEGFALNPDEKTCTRINYCALNKPGCEHECVN 
MEESYYCRCHRGYTLDPNGKTCSRVDHCAQQDHGCEQLCLNTEDSFVCQCSEGFLINEDLKTC 
SRVDYCLLSDHGCEYSCVNMDRSFACQCPEGHVLRSDGKTCAKLDSCALGDHGCEHSCVSSED 
SFVCQCFEGYILREDGKTCRRKDVCQAIDHGCEHICVNSDDSYTCECLEGFRLAEDGKRCRRK 
DVCKSTHHGCEHICVNNGNSYICKCSEGFVLAEDGRRCKKCTEGPIDLVFVIDGSKSLGEENF 
EWKQFVTGIIDSLTISPKAARVGLLQYSTQVHTEFTLRNFNSAKDMKKAVAHMKYMGKGSMT 
GLALKHMFERSFTQGEGARPLSTRVPRAAIVFTDGRAQDDVSEWASKAKANGITMYAVGVGKA 
IEEELQEIASEPTNKHLFYAEDFSTMDEISEKLKKGICEALEDSDGRQDSPAGELPKTVQQPT 
ESEPVTINIQDLLSCSNFAVQHRYLFEEDNLLRSTQKLSHSTKPSGSPLEEKHDQCKCENLIM 
FQNLANEEVRKLTQRLEEMTQRMEALENRLRYR 

Important features: 
Signal sequence : 

Amino acids 1-23 

N-glycosylation site: 

Amino acids 221-225 

cAMP- and cGMP- dependent protein kinase phosphorylation sites: 

Amino acids 115-119; 606-610; 892-896 

N-myristoylation sites: 

Amino acids 133-139; 258-264;299-305; 340-346; 453-459; 494-500; 

639-645;690-694; 

752-758/792-798 

Amidation sites: 

Amino acids 314-318;560-564;601-605 

Aspartic acid and aspaxagine hydroxy lation sites : 

Amino acids 253-265;294-306; 335-347; 376-388; 417-429; 
458-470; 540-552; 581-593 
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FIGURE 295 

GGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCGCAGCGCTACCCGC 
CATGCGCCTGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTGCTGCTGCCGCCCGC 
GCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCTGGTGGACAAGTTTAA 
CCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACACGGCTTGGGAGGAAAA 
GACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATCCTGGAGGGGCTGTGCGA 
GAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGAGCACCTGGAGGCCTGGTG 
GCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTTGTGTGAAGACACTGAAAGT 
GTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGCCAGGGCGGATCCCAGAGGCC 
CTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACAGGGCGACGGGTCCTGCCGGTG 
CCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGGACGGCTACTTCAGCTCGCTCCG 
GAACGAGACCCACAGCATCTGCACAGCCTGTGACGAGTCCTGCAAGACGTGCTCGGGCCTGAC 
CAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCTGGACGAGGGCGCCTGTGTGGATGT 
GGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTGCGCAGTTCTGTAAGAACGCCAACGG 
CTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTGGGCTGCACAGGGGAAGGCCCAGGAAA 
CTGTAAAGAGTGTATCTCTGGCTACGCGAGGGAGCACGGACAGTGTGCAGATGTGGACGAGTG 
CTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACGAAAACTGCTACAATACTCCAGGGAGCTA 
CGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACGGAAGATGCCTGTGTGCCGCCGGCAGAGGC 
TGAAGCCACAGAAGGAGAAAGCCCGACACAGCTGCCCTCCCGCGAAGACCTGTAATGTGCCGG 
ACTTACCCTTTAAATTATTCAGAAGGATGTCCCGTGGAAAATGTGGCCCTGAGGATGCCGTCT 
CCTGCAGTGGACAGCGGCGGGGAGAGGCTGCCTGCTCTCTAACGGTTGATTCTCATTTGTCCC 
TTAAACAGCTGCATTTCTTGGTTGTTCTTAAACAGACTTGTATATTTTGATACAGTTCTTTGT 
AATAAAATTGACCATTGTAGGTAATCAGGAGGAAAAAAAAA 
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FIGURE 296 

MRLPRRAALGLLPLLLLLPPAPEAAKKPTPCHRCRGLVDKFNQGMVDTAKKNFGGGNTAWEEK 
TLSKYESSEIRLLEILEGLCESSDFECNQMLEAQEEHLEAWWLQLKSEYPDLFEWFCVKTLKV 
CCSPGTYGPDCLACQGGSQRPCSGNGHCSGDGSRQGDGSCRCHMGYQGPLCTDCMDGYFSSLR 
NETHSICTACDESCKTCSGLTNRDCGECEVGWVLDEGACVDVDECAAEPPPCSAAQFCKNANG 
SYTGEECDSSCVGCTGEGPGNCKECISGYAREHGQCADVDECSLAEKTCVRKNENCYNTPGSY 
VCVCPDGFEETEDACVPPAEAEATEGESPTQLPSREDL 



Important features : 

Signal peptide: 

Amino acids 1-24 

N-glycosylation sites: 

Amino acids 190-194; 251-255 

Glycosaminoglycan attachment sites: 

Amino acids 149-153; 155-159 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

Amino acids 26-30 

Tyrosine kinase phosphorylation site: 

Amino acids 303-310 

N-myristoylation sites: 

Amino acids 44-50; 54-60; 55-61; 81-87; 150-156; 158-164; 164-170; 
252-258;313-319 

Aspartic acid and asparagine hydroxy la tion site: 

Amino acids 308-320 

EGF-like domain cysteine pattern signature: 

Amino acids 166-178 



Leucine zipper pattern: 

Amino acids 94-116 
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FT CURE 297 

GACATCGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAGAGAAAGAAGAGGAAG 

ATGTTGGGCAACATTTATTTAACATGCTCCACAGCCCGGACCCTGGCATCATGCTGCTATTCCTGCAAATACTGA 

AGAAGCATGGGATTTAAATATTTTACTTCTAAATAAATGAATTACTCAATCTCCTATGACCATCTATACATACTC 

CACCTTCAAAAAGTACATCAATATTATATCATTAAGGAAATAGTAACCTTCTCTTCTCCAATATGCATGACATTT 

TTGGACAATGCAATTGTGGCACTGGCACTTATTTCAGTGAAGAAAAACTTTGTGGTTCTATGGCATTCATCATTT 

GACAAATGCAAGCATCTTCCTTATCAATCAGCTCCTATTGAACTTACTAGCACTGACTGTGGAATCCTTAAGGGC 

CCATTACATTTCTGAAGAAGAAAGCTAAGATGAAGGACATGCCACTCCGAATTCATGTGCTACTTGGCCTAGCTA 

TCACTACACTAGTACAAGCTGTAGATAAAAAAGTGGATTGTCCACGGTTATGTACGTGTGAAATCAGGCCTTGGT 

TTACACCCAGATCCATTTATATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCA 

GATTGCCAGCTAACACACAGATTCTTCTCCTACAGACTAACAATATTGCAAAAATTGAATACTCCACAGACTTTC 

CAGTAAACCTTACTGGCCTGGATTTATCTCAAAACAATTTATCTTCAGTCACCAATATTAATGTAAAAAAGATGC 

CTCAGCTCCTTTCTGTGTACCTAGAGGAAAACAAACTTACTGAACTGCCTGAAAAATGTCTGTCCGAACTGAGCA 

ACTTACAAGAACTCTATATTAATCACAACTTGCTTTCTACAATTTCACCTGGAGCCTTTATTGGCCTACATAATC 

TTCTTCGACTTCATCTCAATTCAAATAGATTGCAGATGATCAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAG 

AGATTCTGATGATTGGGGAAAATCCAATT7VTCAGAATCAAAGACATGAACTTTAAGCCTCTTATCAATCTTCGCA 

GCCTGGTTATAGCTGGTATAAACCTCACAGAAATACCAGATAACGCCTTGGTTGGACTGGAAAACTTAGAAAGCA 

TCTCTTTTTACGATAACAGGCTTATTAAAGTACCCCATGTTGCTCTTCAAAAAGTTGTAAATCTCAAATTTTTGG 

ATCTAAATAAAAATCCTATTAATAGAATACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGA 

TAAATAATATGCCTGAGCTGATTTCCATCGATAGTCTTGCTGTGGATAACCTGCCAGATTTAAGAAAAATAGAAG 

CTACTAACAACCCTAGATTGTCTTACATTCACCCCAATGCATTTTTCAGACTCCCCAAGCTGGAATCACTCATGC 

TGAACAGCAATGCTCTCAGTGCCCTGTACCATGGTACCATTGAGTCTCTGCCAAACCTCAAGGAAATCAGCATAC 

ACAGTAACCCCATCAGGTGTGACTGTGTCATCCGTTGGATGAACATGAACAAAACCAACATTCGATTCATGGAGC 

CAGATTCACTGTTTTGCGTGGACCCACCTGAATTCCAAGGTCAGAATGTTCGGCAAGTGCATTTCAGGGACATGA 

TGGAAATTTGTCTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGTTT 

CCTTTCACTGTAGAGCTACTGCAGAACCACAGCCTGAAATCTACTGGATAACACCTTCTGGTCAAAAACTCTTGC 

CTAATACCCTGACAGAC7WVGTTCTATGTCCATTCTGAGGGAACACTAGATATAAATGGCGTAACTCCCAAAGAAG 

GGGGTTTATATACTTGTATAGCAACTAACCTAGTTGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGGAT 

CTTTTCCACAAGATAACAATGGCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATTCAGTTTTGGTGTCCT 

GGAAAGCAAGTTCTAAAATTCTC^UVATCTAGTGTTAAATGGACAGCCTTTGTCAAGACTGAAAATTCTCATGCTG 

CGCAAAGTGCTCGAATACCATCTGATGTCAAGGTATATAATCTTACTCATCTGAATCCATCAACTGAGTATAAAA 

TTTGTATTGATATTCCCACCATCTATCAGAAAAACAGAAAAAAATGTGTAAATGTCACCACCAAAGGTTTGCACC 

CTGATCAAAAAGAGTATGAAAAGAATAATACCACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTG 

GTGTGATATGTCTTATCAGCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACACAGCTATGTGAGGAATTACT 

TACAGAAACCAACCTTTGCATTAGGTGAGCTTTATCCTCCTCTGATAAATCTCTGGGAAGCAGGAAAAGAAAAAA 

GTACATCACTGAAAGTAAAAGCAACTGTTATAGGTTTACCAACAAATATGTCC^&AAACCACCAAGGAAACCTA 

CTCCAAAAATGAAC 
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FIGURE 298 

MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCNDLGLLTF 
PARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNNLSSVTNINVKKMPQLLSVYLEEN 
KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIGLHNLLRLHLNSNRLQMINSKWFDALPN 
LEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLENLESISFYDNRLIKVP 
HVALQKWNLKFLDLNKNPINRIRRGDFSNMLHLKELGINNMPELISIDSLAVDNLPDLRKIE 
ATNNPRLSYIHPNAFFRLPKLESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRCDCVlRW 
MNMNKTNIRFMEPDSLFCVDPPEFQGQNVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSYVS 
FHCRATAEPQPEIYWITPSGQKLLPNTLTDKFYVHSEGTLDINGVTPKEGGLYTCIATNLVGA 
DLKSVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSWKASSKILKSSVKWTAFVKTENSHAAQ 
SARIPSDVKVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVTTKGLHPDQKEYEKNNTTTLM 
ACLGGLLGIIGVICLISCLSPEMNCDGGHSYVRNYLQKPTFALGELYPPLINLWEAGKEKSTS 
LKVKATVIGLPTNMS 

Important features: 

Signal sequence: 

amino acids 1-22 

Transmembrane domain: 

amino acids 633-650 

N-glycosylation site. 

amino acids 93-97, 103-107, 223-227, 382-386, 522-526, 579-583, 
608-612, ' 624-628, 625-629 

Casein kinase II phosphorylation site. 

amino acids 51-55, 95-99, 242-246, 468-472, 487-491 

Tyrosine kinase phosphorylation site. 

amino acids 570-579 

N-myristoylation site. 

amino acids 13-19, 96-102, 158-164, 221-227, 352-358, 437-443, 
491-497, 492-498, 634-640, 702-708 



Cell attachment sequence. 

amino acids 277-280 
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FIGURE 299 

GCTGTGGGAACCTCTCCACGCGCACGAACTCAGCCAACGATTTCTGATAGATTTTTGGGAGTT 
TGACCAGAGATGCAAGGGGTGAAGGAGCGCTTCCTACCGTTAGGGAACTCTGGGGACAGAGCG 
CCCCGGCCGCCTGATGGCCGAGGCAGGGTGCGACCCAGGACCCAGGACGGCGTCGGGAACCAT 
ACC£TGGCCCGGATCCCCAAGACCCTAAAGTTCGTCGTCGTCATCGTCGCGGTCCTGCTGCCA 
GTCCTAGCTTACTCTGCCACCACTGCCCGGCAGGAGGAAGTTCCCCAGCAGACAGTGGCCCCA 
CAGCAACAGAGGCACAGCTTCAAGGGGGAGGAGTGTCCAGCAGGATCTCATAGATCAGAACAT 
ACTGGAGCCTGTAACCCGTGCACAGAGGGTGTGGATTACACCAACGCTTCCAACAATGAACCT 
TCTTGCTTCCCATGTACAGTTTGTAAATCAGATCAAAAACATAAAAGTTCCTGCACCATGACC 
AGAGACACAGTGTGTCAGTGTAAAGAAGGCACCTTCCGGAATGAAAACTCCCCAGAGATGTGC 
CGGAAGTGTAGCAGGTGCCCTAGTGGGGAAGTCCAAGTCAGTAATTGTACGTCCTGGGATGAT 
ATCCAGTGTGTTGAAGAATTTGGTGCCAATGCCACTGTGGAAACCCCAGCTGCTGAAGAGACA 
ATGAACACCAGCCCGGGGACTCCTGCCCCAGCTGCTGAAGAGACAATGAACACCAGCCCAGGG 
ACTCCTGCCCCAGCTGCTGAAGAGACAATGACCACCAGCCCGGGGAGTCCTGCCCCAGCTGCT 
GAAGAGACAATGACCACCAGCCCGGGGACTCCTGCCCCAGCTGCTGAAGAGACAATGACCACC 
AGCCCGGGGACTCCTGCCTCTTCTCATTACCTCTCATGCACCATCGTAGGGATCATAGTTCTA 
ATTGTGeTTCTGATTGTGTTTGTTT^AAGACTTCACTGTGGAAGAAATTCCTTCCTTACCTG 
AAAGGTTCAGGTAGGCGCTGGCTGAGGGCGGGGGGCGCTGGACACTCTCTGCCGTGCCTCCCT 
CTGCTGTGTTCCCACAGACAGAAACGCCTGC 
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FIGURE 300 

MARIPKTLKFWVIVAVLLPVLAYSATTARQEEVPQQTVAPQQQRHSFKGEECPAGSHRSEHT 
GACNPCTEGVDYTNASNNEPSCFPCTVCKSDQKHKSSCTMTRDTVCQCKEGTFRNENSPEMCR 
KCSRCPSGEVQVSNCTSWDDIQCVEEFGANATVETPAAEEJTMNTSPGTPAPAAEETMNTSPGT 
PAPAAEETMTTSPGTPAPAAEETMTTSPGTPAPAAEETMTTSPGTPASSHYLSCTIVGIIVLI 
VLLIVFV 

Important features: 
Signal peptide: 

Amino acids 1-29 

Transmembrane domain: 

Amino acids 240-259 

N-glycosylation site: 

Amino acids 77-81; 140-144; 156-160 

CAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 126-130 



N-myristoylation sites: 

Amino acids 56-62;72-78;114-120; 154-160; 233-239 
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FTGPRE 301 

CACAAGCATCTTAATTTGAATCCACAAAGTTTCATGTAATGAAAAGAAATACATAATTTTAAT 
TCAACCCGAGTGTTTTCCAAGAAGATTGTATTTGCTTAAATTGCTACAGTAATTCAAGAGACA 
GCCCTGTCTGGACACAGAGTTACTGTGGATTTTTAAGAGACTCAGTTAAAGAATTTAGGAATT 
TCTGATTCATTTAAAGGATTTACAAATTCATCAACCCCTGAAAACTAAAGCAAATTGAACAGG 
AAAAAAAAAAAGAAGATGGGTTTTTTAAGTCCAATATATGTTATTTTCTTCTTTT.TTGGAGTC 
AAAGTACATTGCCAATATGAAACTTATCAGTGGGATGAAGACTATGACCAAGAGCCAGATGAT 
GATTACCAAACAGGATTCCCATTTCGTCAAAATGTAGACTACGGAGTTCCTTTTCATCAGTAT 
ACTTTAGGCTGTGTCAGTGAATGCTTCTGTCCAACTAACTTTCCATCATCAATGTACTGTGAT 
AATCGCAAACTCAAGACTATCCCAAATATTCCGATGCACATTCAGCAACTCTACCTTCAGTTC 

aatgaaattgaggctgtgactgcaaattcattcatcaatgcaactcatcttaaagaaattaac 

CTCAGCCACAACAAAATTAAATCTCAAAAGATTGATTATGGTGTGTTTGCTAAGCTTCCAAAT 

CTACTACAACTTCATCTAGAGCATAATAATTTAGAAGAATTTCCATTTCCTCTTCCTAAATCT 

CTGGAAAGACTCCTTCTTGGTTACAATGAAATCTCCAAACTGCAGACAAATGCTATGGATGGG 

CTAGTAAACTTGACCATGCTTGATCTCTGTTATAATTATCTTCATGATTCTCTGCTAAAAGAC 

AAAATCTTTGCCAAAATGGAAAAACTAATGCAGCTCAACCTCTGCAGTAACAGATTAGAATCA 

ATGCCTCCTGGTTTGCCTTCTTCACTTATGTATCTGTCTTTAGAAAATAATTCAATTTCTTCT 

ATACCCGAAAAATACTTCGACAAACTTCCAAAACTTCATACTCTAAGAATGTCACACAACAAA 

CTACAAGACATCCCATATAATATTTTTAATCTTCCCAACATTGTAGAACTCAGTGTTGGACAC 

AACAAATTGAAGCAAGCATTCTATATTCCAAGAAATTTGGAACACCTATACCTACAAAATAAT 

GAAATAGAAAAGATGAATCTTACAGTGATGTGTCCTTCTATTGACCCACTACATTACCACCAT 

TTAACATACATTCGTGTGGACCAAAATAAACTAAAAGAACCAATAAGCTCATACATCTTCTTC 

TGCTTCCCTCATATACACACTATTTATTATGGTGAACAACGAAGCACTAATGGTCAAACAATA 

CAACTAAAGACACAAGTTTTCAGGAGATTTCCAGATGATGATGATGAAAGTGAAGATCACGAT 

GATCCTGACAATGCTCATGAGAGCCCAGAACAAGAAGGAGCAGAAGGGCACTTTGACCTTCAT 

TATTATGAAAATCAAGAA^SCAAGAAACTATATAGGTATACACTTACGACTTCACAAAACCTA 

TACTTAATATAGTAAATCTAAGTAAACATGTATTACTCAAAGTAATATATTTAGAATTATGTA 

TTAGTATAAGATCAGAATTGAATTTAAGTTGTTGGTGACATCTGCATCATTTCATAGGATTAG 

AACTTACTCAAAATAATGTAAATCTTTAAAAATATAAATTAGAATGACAAGTGGGAATCATAA 

ATTAAACGTTAATGGTTTCTTATGCTCTTTTTAAATATAGAAATATCATGTTAAAGAAAAAAA 

AAAAAAA 
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FIGURE 302 

MGFLSPIYVIFFFFGVKVHCQYETYQWDEDYDQEPDDDYQTGFPFRQNVDYGVPFHQYTLGCV 
SECFCPTNFPSSMYCDNRKLKTIPNIPMHIQQLYLQFNEIEAVTANSFINATHLKEINLSHNK 
IKSQKIDYGVFAKLPNLLQLHLEHNNLEEFPFPLPKSLERLLLGYNEISKLQTNAMDGLVNLT 
MLDLCYNYLHDSLLKDKI FAKMEKLMQLNLCSNRLESMPPGLPSSLMYLSLENNS I SS I PEKY 
FDKLPKLHTLRMSHNKLQDIPYNIFNLPNIVELSVGHNKLKQAFYIPRNLEHLYLQNNEIEKM 
NLTVMCPSIDPLHYHHLTYIRVDQNKLKEPISSYIFFCFPHIHTIYYGEQRSTNGQTIQLKTQ 
VFRRFPDDDDESEDHDDPDNAHESPEQEGAEGHFDLHYYENQE 

Important f eastures : 
N-glycosylation sites: 

Amino acids 113-117;121-125; 187-191;242-246;316-320 

Tyrosine kinase phosphorylation sites: 

Amino acids 268-275; 300-307 

N-myristoylation site: 

Amino acids 230-236 

Leucine zipper patterns: 

Amino acids 146-168;217-239 
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FIGURE 303 

GCCCGGGACTGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGACACATGTGTTAGC 

TGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTACCA 

CGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCMGAATCTGGT 

AGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTATGAT 

ACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGGGGTTT 

AAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGAAACAGT 

CTTACTGTATCTGGACTCCAATCAGATCACATCTATTCCCAATGAAATTTTTAAGGACCTCCA 

TCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCATGCCTTCAA 

AGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAGTGTGCACAA 

AAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACAACCCCTGGCACTGCGACTG 

TACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATCATGAGACAGCCCACAACGTGATCTG 

TAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGCCAACGACGCTGA 

CCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCATGTTTGGCTGGTT 

CACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAGGATGCCCGGAGACA 

CCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGAACCTGATGATATTAG 

CACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAAGTAGTTTGCGATTGCA 

GTAGAAATAAGTGGTTTACTTCTCCCATCCATTGTAAACATTTGAAACTTTGTATTTCAGTTT 

TTTTTGAATTATGCCACTGCTGAACTTTTAACAAACACTACAACATAAATAATTTGAGTTTAG 

GTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGTAAGCTACTATCTGAACATT 

AGTTAGATCCATCTCACTATTTAATAATGAAATTTATTTTTTTAATTTAAAAGCAAATAAAAG 

CTTAACTTTGAACCATGGGAAAAAAAAAAAAAAAAAAAAAAAACA 
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FIGURE 304 

MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPRDLP 
PETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDLSDNRIQ 
SVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASNHETAHNVICKTSVLDEHAGRPFLNAA 
NDADLCNLPKKTTDYAMLVTMFGWFTMVISYWYYVRQNQEDARRHLEYLKSLPSRQKKADEP 
DDISTW 

Important features: 
Signal sequence: 

Amino acids 1-33 

Transmembrane domain: 

Amino acids 204-219 

N-glycosylation sites: 

Amino acids 47-51; 94-98 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 199-203 

Casein kinase II phosphorylation site. 

amino acids 162-166, 175-179 



N-myristoylation sites: 

Amino acids 37-43; 45-51; 110-116 
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FIGURE 305 

CGCCACCACTGCGGCCACCGCCAATCAAACGCCTCCCGCTCCTAGTGGTTTTTTCCACTTTGTTGAATTGTTCCT 
ATACTCAAAATTGCACCAAGACACCTTGTCTCCCAAATGCAAAATGTGAAATACGCAATGGAATTGAAGCCTGCT 
ATTGCAACATGGGATTTTCAGGAAATGGTGTCACAATTTGTGAAGATGATAATGAATGTGGAAATTTAACTCAGT 
CCTGTGGCGAAAATGCTAATTGCACTAACACAGAAGGAAGTTATTATTGTATGTGTGTACCTGGCTTCAGATCCA 
GCAGTAACCAAGACAGGTTTATCACTAATGATGGAACCGTCTGTATAGAAAATGTGAATGCAAACTGCCATTTAG 
ATAATGTCTGTATAGCTGCAAATATTAATAAAACTTTAACAAAAATCAGATCCATAAAAGAACCTGTGGCTTTGC 
TACAAGAAGTCTATAGAAATTCTGTGACAGATCTTTCACCAACAGATATAATTACATATATAGAAATATTAGCTG 
AATCATCTTCATTACTAGGTTACAAGAACAACACTATCTCAGCCAAGGACACCCTTTCTAACTCAACTCTTACTG 
AATTTGTAAAAACCGTGAATAATTTTGTTC^AAGGGATACATTTGTAGTTTGGGACAAGTTATCTGTGAATCATA 
GGAGAACACATCTTACAAAACTCATGCACACTGTTGAACAAGCTACTTTAAGGATATCCCAGAGCTTCCAAAAGA 
CCACAGAGTTTGATACAAATTCAACGGATATAGCTCTCAAAGTTTTCTTTTTTGATTCATATAACATGAAACATA 
TTCATCCTCATATGAATATGGATGGAGACTACATAAATATATTTCCAAAGAGAAAAGCTGCATATGATTCAAATG 
GCAATGTTGCAGTTGCATTTTTATATTATAAGAGTATTGGTCCTTTGCTTTCATCATCTGACAACTTCTTATTGA 
AACCTCAAAATTATGATAATTCTGAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAA 
ACCCACCCACATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGAAAGGTCACAGATAGGTATAGGA 
GTCTATGTGCATTTTGGAATTACTCACCTGATACCATGAATGGCAGCTGGTCTTCAGAGGGCTGTGAGCTGACAT 
ACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACATTTTGCAATTTTGATGTCCTCTGGTCCTT 
CCATTGGTATTAAAGATTATAATATTCTTACAAGGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTG 
CCATATGCATTTTTACCTTCTGGTTCTTCAGTGAAATTCAAAGCACCAGGACAACAATTCACAAAAATCTTTGCT 
GTAGCCTATTTCTTGCTGAACTTGTTTTTCTTGTTGGGATCAATACAAATACTAATAAGCTCTTCTGTTCAATCA 
TTGCCGGACTGCTACAGTACTTCTTTTTAGCTGCTTTTGCATGGATGTGCATTGAAGGCATACATCTCTATCTCA 
TTGTTGTGGGTGTCATCTACAACAAGGGATTTTTGCACAAGAATTTTTATATCTTTGGCTATCTAAGCCCAGCCG 
TGGTAGTTGGATTTTCGGCAGCACTAGGATACAGATATTATGGCACAACCAAAGTATGTTGGCTTAGCACCGAAA 
ACAACTTTATTTGGAGTTTTATAGGACCAGCATGCCTAATCATTCTTGTTAATCTCTTGGCTTTTGGAGTCATCA 
TATACAAAGTTTTTCGTCACACTGCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACATAAGGTCTTGTGCAA 
GAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTTGGGGTTCTCCATGTTGTGCACGCATCAG 
TGGTTACAGCTTACCTCTTCACAGTCAGCAATGCTTTCCAGGGGATGTTCATTTTTTTATTCCTGTGTGTTTTAT 
CTAGAAAGATTCAAGAAGAATATTACAGATTGTTCAAAAATGTCCCCTGTTGTTTTGGATGTTTAAGGTAAACAT 
AGAGAATGGTGGATAATTACAACTGCACAAAAATAAAAATTCCAAGCTGTGGATGACCAATGTATAAAAATGACT 
CATCAAATTATCCAATTATTAACTACTAGACAAA7UVGTATTTTAAATCAGTTTTTCTGTTTATGCTATAGGAACT 
GTAGATAATAAGGTAAAATTATGTATCATATAGATATACTATGTTTTTCTATGTGAAATAiSTTCTGTCAAAAATA 
GTATTGCAGATATTTGGAAAGTAATTGGTTTCTCAGGAGTGATATCACTGCACCCAAGGAAAGATTTTCTTTCTA 
ACACGAGAAGTATATGAATGTCCTGAAGGAAACCACTGGCTTGATATTTCTGTGACTCGTGTTGCCTTTGAAACT 
AGTCCCCTACCACCTCGGTAATGAGCTCCATTACAGAAAGTGGAACATAAGAGAATGAAGGGGCAGAATATCAAA 
CAGTGAAAAGGGAATGATAAGATGTATTTTGAATGAACTGTTTTTTCTGTAGACTAGCTGAGAAATTGTTGACAT 
AAAATAAAGAATTGAAGAAACACATTTTACCATTTTGTGAATTGTTCTGAACTTAAATGTCCACTAAAACAACTT 

AGACTTCTGTTTGCTAAATCTGTTTCTTTTTCTAATATT 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 306 

MKRLPLLVVFSTLLNCSYTQNCTKTPCLPNAKCEIRNGIEACYCNMGFSGNGVTICEDDNECGNLTQSCGENANC 
TNTEGSYYCMCVPGFRSSSNQDRFITNDGTVCIENVNANCHLDNVCIAANINKTLTKIRSIKEPVALLQEVYRNS 
VTDLSPTDIITYIEILAESSSLLGYKNNTISAKDTLSNSTLTEFVKTVNNFVQRDTFWWDKLSVNHRRTHLTKL 
MHTVEQATLRISQSFQKTTEFDTNSTDIALKVFFFDSYNMKHIHPHbdNMDGDYINIFPKRKAAYDSNGNVAVAFL 
YYKSIGPLLSSSDNFLLKPQNYDNSEEEERVISSVISVSMSSNPPTLYELEKITFTLSHRKVTDRYRSLCAFWNY 
SPDTMNGSWSSEGGELTYSNETHTSCRCNHLTHFAILMSSGPSIGIKDYNILTRITQLGIIISLICLAICIFTFW 
FFSEXQSTRTTIHKNLCCSLFLAELVFLVGINTNTNKLFCSIIAGLLHYFFLAAFAWMCIEGIHLYLIWGVIYN 
KGFLHKNFYIFGYLSPA\An/GFSAALGYRYYGTTKVCWLSTENNFIWSFIGPACLIILVNLLAFGVIIYKVFRHT 
AGLKPEVSCFENIRSCARGALALLFLLGTTWIFGVLHWHASVVTAYLFTVSNAFQGMFIFLFLCVLSRKIQEEY 
YRLFKNVPCCFGCLR 

Important features: 
Signal peptide: 

Amino acids 1-19 

Transmembrane domain: 

Amino acids 431-450; 494-515; 573-594 ; 619-636; 646-664 
N-glycosylation sites: 

Amino acids 15-19;21-25;64-68;74-78;127-131;177-181; 
188-192; 249-253;381-385; 395-399 

Glycosaminoglycan attachment site: 

Amino acids 49-53 

cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 360-364 

Tyrosine kinase phosphorylation sites: 

Amino acids 36-44; 670-677 

N-myristoylation sites: 

Amino acids 38-44;50-56;52-58;80-86; 382-388; 388-394 ; 
434-440; 480-486; 521-527 

Aspartic acid and asparagine hydroxylation site: 

Amino acids 75-87 
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FIGURE 307 

CCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACAGCCCTGGCTGAGGGAGCTGCAGCGCAGCAGAGT 

ATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCGGCAGCGAGGAGGTCCTGAGCAGCASGGC 

CCGGAGGAGCGCCTTCCCTGCCGCCGCGCTCTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGA 

GGCCGGGCCGCCGCAGGAGGAGAGCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGA 

AGAAGATATCCTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGATTTCAGAAAAGCGCAACAGAGAAT 

GCCAGCTATTCCTGTC^TATCCATTCCATGAATTTTACCTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGA 

ATTCCTGTCCTTGCGCTCCCTGGATAAAGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGT 

GCCTCACAAGGCATCAGTTGTTCAAGTTGGTTTCCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGT 

GGATGTGATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCTTCTTTAAAACATG 

TCAACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTGTCCTGA 

TGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTGTACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCC 

TGGTTTCTGCATCTGCCCACCTGGATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAA 

TGGAGGGACCTGTTTCTACCCTGGAAAATGTATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAGCAA 

ATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGG 

AGACCTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAACAAATGCCA 

ATGTCAAGAAGGTTGGCATGGAAGACACTGCAATAAAAGGTACGAAGCCAGCCTCATACATGCCCTGAGGCCAGC 

AGGCGCCCAGCTCAGGCAGCACACGCCTTCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGARTCCAATTA 

CATCTGGTCAACTCCGACATCTGAAACGTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTT 

GAATGTTOU^TAATGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCTTCATTATAAATCACT 

TGATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAGCATGATGGTATAGATTTTCTTGTTTCAGTGCT 

TTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATATTTTCAAAAT 

TACAATGCATTTATGGTGTCTGGGGGCAGGGGAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAA 

GAATTTGGATGGTGCAGTTAATGTTGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTAC 

ATTTTTAAAAATTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCATTATTCCAGAGATTCA 

GTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAAACAATATAATATATTCTAAACACAATGAAATAG 

GGAATATAATGTATGAACTTTTTGCATTGGCTTGAAGCAATATAATATATTGTAAACAAAACACAGCTCTTACCT 

AATAAACATTTTATACTGTTTGTATGTATAAAATAAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAA 

AAAAAAAA 

l 
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FIGURE 308 

MARRS A FP AAALWLWS I LLCLLALRAE AG P PQE E S L YLW I DAHQ AR VL IGFEEDILIVSEGKM 
APFTHDFRKAQQRMPAIPVNIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIMADPTVNVPLLGT 
VPHKASWQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPGGCRNG 
GFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGVNCDKANCSTTCFN 
GGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGYQGDLCSKPVCEPGCG 
AHGTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDPPESNYIW 

Important features: 
Signal sequence: 

Amino acids 1-28 

N-glycosylation sites: 

Amino acids 88-92/245-249 

Tyrosine kinase phosphorylation site: 

Amino acids 370-378 

N-myristoylation sites: 

Amino acids 184-190; 185-191; 189-195; 315-321 

ATP/GTP-binding site motif A (P-loop) : 

Amino acids 285-293 

EGF-like domain cysteine pattern signatures: 

Amino acids 198-210; 230-242; 262-274;294-306; 326-338 
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FIGURE 309 



CCGACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGGG 

TTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGACT 

CTTGCAAGCTGGATGCCCTCTGTGGATGAAAGATCTATCATGGAATGAACCCGAGCAATGGAG 

ATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTCAGTCCCCCCAGAGACTCTTGGCCG 

TGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTTCGATG 

ACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCGGAGGGG 

TTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAGGGCGCTA 

CAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGATAATTCCA 

TCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATAACAAGACAT 

ATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGGTACCCCGACC 

TACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCCCATCTGTCAAG 

GCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGCTCCAGACCTCCT 

TCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTTGATGGGTCTGCGT 

ATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTGCCTTGCTCTGGAAG 

CCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCTGCCACCCGCGGCCTT 

GTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCTGGCTACAGCCTCACCA 

GCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTCTTATCAAGTCTACTGCA 

TCAflATCAG^GCAAACGTGGCCCAGCACCCATGAGACCCTCCTGACC^CGTGGAAG^ 

CGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATCCTGGCCAGGATGTTCCAGA 

CCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAGTTCCAGCAGTGACCCTGACT 

TTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATGACGAAGCTGTGAGTGGCGGCT 

TGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAGGGCTGCCCCTTACCCGTGGACG 

ACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGACACAGGCCCAGGGGAGTCAGAAA 

CCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAAGTCTGTATTCACCTCCCAGGTGCC 

AAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATAATTGCCAGCACGGCAGAGGAGGTGG 

eATCCACCAGCCCAGGCATCCATCATGCCCACTGGGTGTTGTTCCTAAGAAACT^TTGATTA 

AAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAAATACATGTTGATCTGTGGAGTTGATTC 

CTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAAAGCTCTGATCCTTAAAATTGCTATGCTG 

ATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTCCTGTTTCTTCTTGACACAGACTGATTAAA 

AATTAAAAGNAAAAAA 
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FIGURE 310 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADPGIP 
ENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRIPQ 
IEDAEIHNKTYRHGEKLIITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGCLRPLASSNG 
YVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLALEAQVCPLPPMVS 
HGDFVCHPRPCERYNHGTWEFYCDPGYSLTSDYKYITCQYGEWFPSYQVYCIKSEQTWPSTH 
ETLLTTWKIVAFTATSVLLVLLLVILARMFQTKFKAHFPPRGPPRSSSSDPDFVWDGVPVML 
PSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDSVSGSSEL 
LQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIHHAHWVLFLRN 

Important features: 
Signal sequence: 

amino acids 1-41 

Transmembrane domain: 

amino acids 325-344 

N-glycosylation site. 

amino acids 104-108, 134-138, 192-196 
Casein kinase II phosphorylation site. 

amino acids 8-12, 146-150, 252-256, 270-274, 313-317, 362-366, 
364-368, 380-384, 467-471, 468-472 

N-myristoylation site. 

amino acids 4-10, 61-67, 169-175, 203-209, 387-393, 418-424, 
478-484 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 394-405 
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FIGURE 311 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCMSAGCGGCGGTTGGATGGCGCAGGTTGGAG 

CGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCTGG 

AGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAGGCT 

CGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGGCGCT 

GCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCCATGTA 

CCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCAGTGACT 

GCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCAGGCGAGC 

TCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCACCCAGACT 

GTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAGGGGATGCCA 

CAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCCACAACCATGG 

GGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTCCTCTGCCGGAG 

ACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGCTCAGTGCAAGCC 

TGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGCCTCCGCCCACTGG 

GGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGACCTCGCTGCCCTgAG 

GACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCCGGACAGGAGGAGAGCAGTGA 

TGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTTCTGGCCACGTGGAACC 

TCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCCTGGACACTCCCTATGGA 

GATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAGGGGCTGGCCCCAGGCAGC 

TCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTGCCCCGTCTGAGGGTGGCGA 

TTAAAGTTGCTTC 
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FIGURE 312 

MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQCRT 
SGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKLRN 
CSRLACLAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATTMGPPVTLES 
VTSLRNATTMGPPVTLESVPSVGNATSSSAGDQSGSPTAYGVIAAAAVLSASLVTATLLLLSW 
LRAQERLRPLGLLVAMKESLLLSEQKTSLP 

Important features: 
Signal sequence: 

Amino acids 1-30 

Transmembrane domain: 

Amino acids 231-248 

N-glycosylation sites: 

Amino acids 126-130; 195-199; 213-217 

Casein kinase II phosphorylation site. 

amino acids 84-88, 140-144, 161-165, 218-222 

N-myristoylation sites: 

Amino acids 3-9; 10-16;26-32; 30-36; 112-118;166-172;212-218; 
224-230; 230-236; 263-269 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 44-55 

Leucine zipper pattern: 

Amino acids 17-39 
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FIGURE 313 

CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGGCCCCAGCCCACAC 

CTTCACCAGGGCCCAGGAGCCACCATGTGGCGATGTCCACTGGGGCTACTGCTGTTGCTGCCGCTGGCTGGCCAC 

TTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCGGGGAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGAC 

GCGGGAGGCCGGTACTGCCAGGAGCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTG 

GGCGCCATCTGTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTCTGC 

CTCGGCGTGCCACCCCCTTTTCCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTATCCAGTCTTGGGAACG' 

TACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGTGGCATGGTGGATCCAGACATGATCAAAGC 

CATCAACCAGGGCAACTATGGCTGGCAGGCTGGGAACCACAGCGCCTTCTGGGGCATGACCCTGGAT^GGGCAT 

TCGCTACCGCCTGGGCACCATCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATACAGTGCTGAACCC 

AGGGGAGGTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAACCTGATTCATGAGCCTCTTGACCAAGG 

CAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGCTGTGGCATCCGATCGTGTCTCAATCCATTCTCTGGGACA 

CATGACGCCTGTCCTGTCGCCCCAGAACCTGCTGTCTTGTGACACCCACCAGCAGCAGGGCTGCCGCGGTGGGCG 

TCTCGATGGTGCCTGGTGGTTCCTGCGTCGCCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGA 

ACGAGACGAGGCTGGCCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCAC 

TGCCCACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCTCGGCTCCAA 

CGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCATGGAGGTGCATGAGGACTTCTT 

CCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATGGGAC 

CCACTCAGTCAAGATC^CAGGATGGGGAGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGCGGC 

CAACTCCTGGGGCCCAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCAATGAGTGCGACATCGA 

GAGCTTCGTGCTGGGCGTCTGGGGCCGCGTGGGCATGGAGGACATGGGTCATCACTGAGGCTGCGGGCACCACGC 

GGGGTCCGGCCTGGGATCCAGGCTAAGGGCCGGCGGAAGAGGCCCCAATGGGGCGGTGACCCCAGCCTCGCCCGA 

CAGAGCCCGGGGCGCAGGCGGGCGCCAGGGCGCTAATCCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGG 

AGCCGCGGGCAGGCGAGACTGGCGGAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGGGAAGAG 

CACAGCTGCAGATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGACACCTCAAGTCTCCAGCCC 

CAATACCCCACCCCAATCCCGTATTCTTTTTTTTTTTTTTTTAGACAGGGTCTTGCTCCGTTGCCCAGGTTGGAG 

TGCAGTGGCCCATCAGGGCTCACTGTAACCTCCGACTCCTGGGTTCAAGTGACCCTCCCACCTC^GCCTCTCAAG 

TAGCTGGGACTACAGGTGCACCACCACACCTGGCTAATTTTTGTATTTTTTGTAAAGAGGGGGGTCTCACTGTGT 

TGCCCAGGCTGGTTTCGAACTCCTGGGCTCAAGCGGTCCACCTGCCTCCGCCTCCCAAAGTGCTGGGATTGCAGG 

CATGAGCCACTGCACCCAGCCCTGTATTCTTATTCTTCAGATATTTATTTTTCTTTTCACTGTTTTAAAATAAAA 

CCAAAGTATTGATAAAAAAAAA 
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FIGURE 314 

MWRCPLGLLLLLPLAGHLALGAQQGRGRRELAPGLHLRGIRDAGGRYCQEQDLCCRGRADDCA 
LPYLGAICYCDLFCNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGTYWDNCNRCT 
CQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

Important features: 
N-glycosylation site. 

amino acids 78-82, 161-165 

Casein kinase II phosphorylation site. 

amino acids 80-84, 117-121, 126-130, 169-173, 205-209, 296-300, 
411-415 

N-myristoylation site. 

amino acids 21-27, 39-45, 44-50, 104-110, 160-164, 224-230, 
269-275, 378-384, 442-448 

Amidation site. 

amino acids 26-30, 318-322 

Eukaryotic thiol (cysteine) proteases histidine active site. 

amino acids 398-409 
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FIGURE 315 

CGGACGCGTGGGCCCCTGGTGGGCCCAGCAAGATGGATCTACTGTGGATCCTGCCCTCCCTGT 
GGCTTCTCCTGCTTGGGGGGCCTGCCTGCCTGAAGACCCAGGAACACCCCAGCTGCCCAGGAC 
CCAGGGAACTGGAAGCCAGCAAAGTTGTCCTCCTGCCCAGTTGTCCCGGAGCTCCAGGAAGTC 
CTGGGGAGAAGGGAGCCCCAGGTCCTCAAGGGCCACCTGGACCACCAGGCAAGATGGGCCCCA 
AGGGTGAGCCAGGCCCCAGAAACTGCCGGGAGCTGTTGAGCCAGGGCGCCACCTTGAGCGGCT 
GGTACCATCTGTGCCTACCTGAGGGCAGGGCCCTCCCAGTCTTTTGTGACATGGACACCGAGG 
GGGGCGGCTGGCTGGTGTTTCAGAGGCGCCAGGATGGTTCTGTGGATTTCTTCCGCTCTTGGT 
CCTCCTACAGAGCAGGTTTTGGGAACCAAGAGTCTGAATTCTGGCTGGGAAATGAGAATTTGC 
ACCAGCTTACTCTCCAGGGTAACTGGGAGCTGCGGGTAGAGCTGGAAGACTTTAATGGTAACC 
GTACTTTCGCCCACTATGCGACCTTCCGCCTCCTCGGTGAGGTAGACCACTACCAGCTGGCAC 
TGGGCAAGTTCTCAGAGGGCACTGCAGGGGATTCCCTGAGCCTCCACAGTGGGAGGCCCTTTA 
CCACCTATGACGCTGACCACGATTCAAGCAACAGCAACTGTGCAGTGATTGTCCACGGTGCCT 
GGTGGTATGCATCCTGTTACCGATCAAATCTCAATGGTCGCTATGCAGTGTCTGAGGCTGCCG 
CCCACAAATATGGCATTGACTGGGCCTCAGGCCGTGGTGTGGGCCACCCCTACCGCAGGGTTC 
GGATGATGCTTCGAX^GGGCACTCTGGCAGCCAGTGCCCTTATCTCTCCTGTACAGCTTCCGG 
ATCGTCAGCCACCTTGCCTTTGCCAACCACCTCTGCTTGCCTGTCCACATTTAAAAATAAAAT 
CATTTTAGCCCTTTCA 
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FIGURE 316 

MDLLWILPSLWLLLLGGPACLKTQEHPSCPGPRELEASKWLLPSCPGAPGSPGEKGAPGPQG 
PPGPPGKMGPKGEPGPRNCRELLSQGATLSGWYHLCLPEGRALPVFCDMDTEGGGWLVFQRRQ 
DGSVDFFRSWSSYRAGFGNQESEFWLGNENLHQLTLQGNWELRVELEDFNGNRTFAHYATFRL 
LGEVDHYQLALGKFSEGTAGDSLSLHSGRPFTTYDADHDSSNSNCAVIVHGAWWYASCYRSNL 
NGRYAVSEAAAHKYGI DWASGRGVGHPYRRVRMMLR 

Important features: 
Signal peptide: 

Amino acids 1-16 

N-glycosylation site: 

Amino acids 178-182 

Glycosaminoglycan attachment site: 

Amino acids 272-27 6 

Tyrosine kinase phosphorylation site: 

Amino acids 188-197 

N-myristoylation sites: 

Amino acids 16-22; 89-95; 144-150/267-273 

Fibrinogen beta and gamma chains C- terminal domain signature: 

Amino acids . 242-255 
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FIGURE 317 

CCCAAGCCAGCCGAGCCGCCAGAGCCGCGGGCCGCGGGGGTGTCGCGGGCCCAACCCCAGGAT 
GCTCCCCTGCGCCTCCTGCCTACCCGGGTCTCTACTGCTCTGGGCGCTGCTACTGTTGCTCTT 
GGGATCAGCTTCTCCTCAGGATTCTGAAGAGCCCGACAGCTACACGGAATGCACAGATGGCTA 
TGAGTGGGACCCAGACAGCCAGCACTGCCGGGATGTCAACGAGTGTCTGACCATCCCTGAGGC 
CTGCAAGGGGGAAATGAAGTGCATCAACCACTACGGGGGCTACTTGTGCCTGCCCCGCTCCGC 
TGCCGTCATCAACGACCTACATGGCGAGGGACCCCCGCCACCAGTGCCTCGCGCTCAACACCC 
CAACCCCTGCCCACCAGGCTATGAGCCCGACGATCAGGACAGCTGTGTGGATGTGGACGAGTG 
TGCCCAGGCCCTGCACGACTGTCGCCCCAGCCAGGACTGCCATAACTTGCCTGGCTCCTATCA 
GTGCACCTGCCCTGATGGTTACCGCAAGATCGGGCCCGAGTGTGTGGACATAGACGAGTGCCG 
CTACCGCTACTGCCAGCACCGCTGCGTGAACCTGCCTGGCTCCTTCCGCTGCCAGTGCGAGCC 
GGGCTTCCAGCTGGGGCCTAACAACCGCTCCTGTGTTGATGTGAACGAGTGTGACATGGGGGC 
CCCATGCGAGCAGCGCTGCTTCAACTCCTATGGGACCTTCCTGTGTCGCTGCCACCAGGGCTA 
TGAGCTGCATCGGGATGGCTTCTCCTGCAGTGATATTGATGAGTGTAGCTACTCCAGCTACCT 
CTGTCAGTACCGCTGCGTCAACGAGCCAGGCCGTTTCTCCTGCCACTGCCCACAGGGTTACCA 
GCTGCTGGCCACACGCCTCTGCCAAGACATTGATGAGTGTGAGTCTGGTGCGCACCAGTGCTC 
CGAGGCCCAAACCTGTGTCAACTTCCATGGGGGCTACCGCTGCGTGGACACCAACCGCTGCGT 
GGAGCCCTACATCCAGGTCTCTGAGAACCGCTGTCTCTGCCCGGCCTCCAACCCTCTATGTCG 
AGAGCAGCCTTCATCCATTGTGCACCGCTACATGACCATCACCTCGGAGCGGAGCGTGCCCGC 
TGACGTGTTCCAGATCCAGGCGACCTCCGTCTACCCCGGTGCCTACAATGCCTTTCAGATCCG 
TGCTGGAAACTCGCAGGGGGACTTTTACATTAGGCAAATCAACAACGTCAGCGCCATGCTGGT 
CCTCGCCCGGCCGGTGACGGGCCCCCGGGAGTACGTGCTGGACCTGGAGATGGTCACCATGAA 
TTCCCTCATGAGCTACCGGGCCAGCTCTGTACTGAGGCTCACCGTCTTTGTAGGGGCCTACAC 
CTTC TGAG GAGCAGGAGGGAGCCACCCTCCCTGCAGCTACCCTAGCTGAGGAGCCTGTTGTGA 
GGGGCAGAATGAGAAAGGCAATAAAGGGAGAAAGAAAGTCCTGGTGGCTGAGGTGGGCGGGTC 
ACACTGCAGGAAGCCTCAGGCTGGGGCAGGGTGGCACTTGGGGGGGCAGGCCAAGTTCACCTA 
AATGGGGGTCTCTATATGTTCAGGCCCAGGGGCCCCCATTGACAGGAGCTGGGAGCTCTGCAC 
CACGAGCTTCAGTCACCCCGAGAGGAGAGGAGGTAACGAGGAGGGCGGACTCCAGGCCCCGGC 
CCAGAGATTTGGACTTGGCTGGCTTGCAGGGGTCCTAAGAAACTCCACTCTGGACAGCGCCAG 
GAGGCCCTGGGTTCCATTCCTAACTCTGCCTCAAACTGTACATTTGGATAAGCCCTAGTAGTT 
CCCTGGGCCTGTTTTTGTATAAAACGAGGCAACTGGAAAAAAAAAAAA 
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FIGURE 318 

MLPCASCLPGSLLLWAL'LLLLLGSASPQDSEEPDSYTECTDGYEWDPDSQHCRDVNECLTIPE 
ACKGEMKCINHYGGYLCLPRSAAVINDLHGEGPPPPVPPAQHPNPCPPGYEPDDQDSCVDVDE 
CAQALHDCRPSQDCHNLPGSYQCTCPDGYRKIGPECVDIDECRYRYCQHRCVNLPGSFRCQCE 
PGFQLGPNNRSCVDVNECDMGAPCEQRCFNSYGTFLCRCHQGYELHRDGFSCSDIDECSYSSY 
LCQYRCVNEPGRFSCHCPQGYQLLATRLCQDIDECESGAHQCSEAQTCVNFHGGYRCVDTNRC 
VEPYIQVSENRCLCPASNPLCREQPSSIVHRYMTITSERSVPADVFQIQATSVYPGAYNAFQI 
RAGNSQGDFYIRQINNVSAMLVLARPVTGPREYVLDLEMVTMNSLMSYRASSVLRLTVFVGAYTF 

Important features : 
Signal sequence: 

Amino acids 1-25 

N-glycosylation sites: 

Amino acids 198-202;394-398 

N-myristoylation sites: 

Amino acids 76-82; 145-151; 182-188; 222-228; 290-296; 305-311; 
371-377; 381-387 

Aspaxtic acid and asparagine hydroxy la tion sites: 

amino acids 140-152; 177-189;217-229;258-270 
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FIGURE 319 

GCTGGGGACATGAGAGGCACACCGAAGACCCACCTCCTGGCCTTCTCCCTCCTCTGCCTCCTC 
TCAAAGGTGCGTACCCAGCTGTGCCCGACACCATGTACCTGCCCCTGGCCACCTCCCCGATGC 
CCGCTGGGAGTACCCCTGGTGCTGGATGGCTGTGGCTGCTGCCGGGTATGTGCACGGCGGCTG 
GGGGAGCCCTGCGACCAACTCCACGTCTGCGACGCCAGCCAGGGCCTGGTCTGCCAGCCCGGG 
GCAGGACCCGGTGGCCGGGGGGCCCTGTGCCTCTTGGCAGAGGACGACAGCAGCTGTGAGGTG 
AACGGCCGCCTGTATCGGGAAGGGGAGACCTTCCAGCCCCACTGCAGCATCCGCTGCCGCTGC 
GAGGACGGCGGCTTCACCTGCGTGCCGCTGTGCAGCGAGGATGTGCGGCTGCCCAGCTGGGAC 
TGCCCCCACCCCAGGAGGGTCGAGGTCCTGGGC7y\GTGCTGCCCTGAGTGGGTGTGCGGCCAA 
GGAGGGGGACTGGGGACCCAGCCCCTTCCAGCCCAAGGACCCCAGTTTTCTGGCCTTGTCTCT 
TCCCTGCCCCCTGGTGTCCCCTGCCCAGAATGGAGCACGGCCTGGGGACCCTGCTCGACCACC 
TGTGGGCTGGGCATGGCCACCCGGGTGTCCAACCAGAACCGCTTCTGCCGACTGGAGACCCAG 
CGCCGCCTGTGCCTGTCCAGGCCCTGCCCACCCTCCAGGGGTCGCAGTCCACAAAACAGTGCC 
TTCTAGAGCCGGGCTGGGAATGGGGACACGGTGTCCACCATCCCCAGCTGGTGGCCCTGTGCC 
TGGGCCCTGGGCTGATGGAAGATGGTCCGTGCCCAGGCCCTTGGCTGCAGGCAACACTTTAGC 
TTGGGTCCACCATGCAGAACACCAATATTAACACGCTGCCTGGTCTGTCTGGATCCCGAGGTA 
TGGCAGAGGTGCAAGACCTAGTCCCCTTTCCTCTAACTCACTGCCTAGGAGGCTGGCCAAGGT 
GTCCAGGGTCCTCTAGCCCACTCCCTGCCTACACACACAGCCTATATCAAACATGCACACGGG 
CGAGCTTTCTCTCCGACTTCCCCTGGGCAAGAGATGGGACAAGCAGTCCCTTAATATTGAGGC 
TGCAGCAGGTGCTGGGCTGGACTGGCCATTTTTCTGGGGGTAGGATGAAGAGAAGGCACACAG 
AGATTCTGGATCTCCTGCTGCCTTTTCTGGAGTTTGTAAAATTGTTCCTGAATACAAGCCTAT 
GCGTGA 
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FIGURE 320 

MRGT PKTHLLAFSLLCLLS KVRTQLC PT PCTC PW PP PRC PLG VPLVLDGCGCCRVCARRLGE P 
CDQLHVCDASQGLVCQPGAGPGGRGALCLLAEDDSSCEVNGRLYREGETFQPHCSIRCRCEDG 
GFTCVPLCSEDVRLPSWDCPHPRRVEVLGKCCPEWVCGQGGGLGTQPLPAQGPQFSGLVSSLP 
PGVPCPEWSTAWGPCSTTCGLGMATRVSNQNRFCRLETQRRLCLSRPCPPSRGRSPQNSAF 

Important features: 

Signal sequence: 
Amino acids 1-23 

N-myristoylation sites: 

Amino acids 3-9;49-55;81-87;85-91;126-132;164-170;166-172; 
167-173; 183-189;209-215 

Insulin-like growth factor binding proteins signature: 

Amino acids 49-65 

von Willebrand CI domain: 

Amino acids 107-124 

Thrombospondin 1 Homology Block: 

Amino acids 201-216 

IGF binding protein site: 
Amino acids 49-58 
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FIGURE 321 

AGAACCTCAGAAATGTGAGTTATTTGGGAATGGCTGTTTGTAAATGTCCTTACGTAAGCCAAG 

AGGAGGTCTTGACTTGGGGTCCCAGGGGTACCGCAGATCCCAGGGACTGGAGCAGCACTAGCA 

AGCTCTGGAGGATGAGCCAGGAGT.CTGGAATTGAGGCTGAGCCAAAGACCCCAGGGCCGTCTC 

AGTCTCATAAAAGGGGATCAGGCAGGAGGAGTTTGGGAGAAACCTGAGAAGGGCCTGATTTGC 

AGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTGGCCTCCCTCCTGAGTCTCCAC 

CTTGGAACTGCCACACGTGGGAGTGACATATCCAAGACCTGCTGCTTCCAATACAGCCACAAG 

CCCCTTCCCTGGACCTGGGTGCGAAGCTATGAATTCACCAGTAACAGCTGCTCCCAGCGGGCT 

GTGATATTCACTACCAAAAGAGGCAAGAAAGTCTGTACCCATCCAAGGAAAAAATGGGTGCAA 

AAATACATTTCTTTACTGAAAACTCCGAAACAATTGTGACTCAGCTGAATTTTCATCCGAGGA 

CGCTTGGACCCCGCTCTTGGCTCTGCAGCCCTCTGGGGAGCCTGCGGAATCTTTTCTGAAGGC 

TACATGGACCCGCTGGGGAGGAGAGGGTGTTTCCTCCCAGAGTTACTTTAATAAAGGTTGTTC 

ATAGAGTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA?^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 322 

MMGLSLASAVLLASLLSLHLGTATRGSDISKTCCFQYSHKPLPWTWVRSYEFTSNSCSQRAVI 
FTTKRGKKVCTHPRKKWVQKYISLLKTPKQL 

Important features: 
Signal peptide: 

amino acids 1-23 

N-myristoylation sites. 

amino acids 3-9, 26-32 

Ami da t ion site. 

amino acids 68-72 

Small cytokines (intecrine/chemokine) . 

amino acids 23-88 
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FIGURE 323 

ACCGAGCCGAGCGGACCGAAGGCGCGCCCGAGATCCAGGTGAGCAAGAGGATGCTGGCGGGGGGCGTGAGGAGCA 
TGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCTGGGCTCAGTGCTGTCAGGCTCGGCCA 
CGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGGACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAG 
TCCCCGAGGGCATCCCCACCGAGACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACCAGGACG 
AGTTCGCCAGCTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGCCCGGCGCCT 
TCAACAACCTCTTCAACCTCCGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATCCCGCTAGGCGTCTTCA 
CTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAAGATCGTTATCCTACTGGACTACATGTTTCAGG 
ACCTGTACAACCTCAAGTCACTGGAGGTTGGCGACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCC 
TCAACAGCCTGGAGCAGCTGACGCTGGAGAAATGCAACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGC 
ACGGCCTCATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGACTACTCCTTCAAGAGGCTGTACC 
GACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAACTGCCTCTACGGCCTCAACC 
TGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCCCTACCTGGCCGTCCGCCACCTAGTCTATCTCC 
GCTTCCTCAACCTCTCCTACAACCCCATCAGCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGG 
AGATCCAGCTGGTGGGCGGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGC 
TCAATGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCAACCTGGAGACACTCA 
TCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGGCGCCGCTGGCGGCTCAACTTCA 
ACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCAGGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTAC 
TGCCCAACTACTTCACCTGCCGCCGCGCCCGCATCCGGGACCGCAAGGCCCAGCAGGTGTTTGTGGACGAGGGCC 
ACACGGTGCAGTTTGTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACC 
TGGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTCTTCCCTGATGGCACGCTGGAGGTGCGCTACGCCCAGGTAC 
AGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGACrCCATGCCCGCCCACCTGCATGTGC 
GC^GCTACTCGCCCGACTGGCCCCATCAGCCCAACAAGACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAG 

AGGCCAACAGCACCCGCGCCACTGTGCCTTTCCCCTTCGAC^ 

TCATCTCTTTCCTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGGCAACACAA 
AGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTCCGCCGACGCGCCCCGCAAGT 
TCAACATGAAGATGATAT^GGCCGGGGCGGGGGGCAGGGACCCCCGGGCGGCCGGGCAGGGGAAGGGGCCTGGT 
CGCCACCTGCTCACTCTCCAGTCCTTCCCACCTCCTCCCTACCCTTCTACACACGTTCTCTTTCTCCCTCCCGCC 
TCCGTCCCCTGCTGCCCCCCGCCAGCCCTCACCACCTGCCCTCCTTCTACCAGGACCTCAGAAGCCCAGACCTGG 
GGACCCCACCTACACAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGGCAGAGTCAATAAT 
TCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGGTTTCAATAATTATGGATTTTTATGAAAACTTGAAATAA 
TAAAAAGAGAAAAAAACTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 324 

MQVSKRMLAGGVRSMPSPLLACWQPILLLV^ 

LDLGKNRIKTLNQDEFASFPHLEELELNENIVSAVEPGAFNNLFNLRTLGLRSNRLKLIPLGVFTGLSNLTKQDI 
SENKIVILLDYMFQDLYNLKSLEVGDNDLVYISHRAFSGLNSLEQLTLEKCNLTSIPTEALSHLHGLIVLRLRHL 
NINAIRDYSFKRLYRLKVLEISHWPYLDTMTPNCLYGLNLTSLSITHCNLTAVPYLAVRHLVYLRFLNLSYNPIS 
TIEGSMLHELLRLQEIQLVGGQLAWEPYAFRGLNYLRVLNVSGNQLTTLEESVFHSVGNLETLILDSNPLACDC 
RLLWVFRRRWRLN FN RQQPTCAT PE FVQGKEFKDFPDVLLPN YFTCRRARI RDRKAQQVFVDEGHTVQFVCRADG 
DPPPAILWLSPRKHLVSAKSNGRLTVFPDGTLEVRYAQVQDNGTYLCIAANAGGNDSMPAHLHVRSYSPDWPHQP 
NKTFAFISNQPGEGEANSTRATVPFPFDIKTLIIATTMGFISFLGWLFCLVLLFLWSRGKGNTKHNIEIEYVPR 
KSDAG I SSADAPRKFNMKM I 

Important features: 
Signal sequence: 

amino acids 1-41 

Transmembrane domain: 

amino acids 556-578 

N-glycosylation site. 

amino acids 144-148, 202-206, 264-268, 274-278, 293-297, 341-345, 492-496, 
505-509, 526-530, 542-546 

Casein kinase II phosphorylation site. 

amino acids 49-53, 108-112, 146-150, 300-304 f 348-352, 349-353, 607-611 

Tyrosine kinase phosphorylation site. 

amino acids 590-598 

N-myristoylation site. 

amino acids 10-16, 32-38, 37-43, 113-119, 125-131, 137-143, 262-268, 320-326, 
344-350, 359-365, 493-499, 503-509, 605-611 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 32-43 
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FIGURE 325 

CCCACGCGTCCGCCCACGCGTCCGAGGGACAAGAGAGAAGAGAGACTGAAACAGGGAGAAGAG 
GCAGGAGAGGAGGAGGTGGGGAGAGCACGAAGCTGGAGGCCGACACTGAGGGAGGGCGGGAGG 
AGGTGAAGAAGGAGAGAGGGGAGAAGAGGCAGGAGCTGGAAAGGAGAGAGGGAGGAGGAGGAG 
GAGATGCGGGATGGAGACCTGGAGTTAGGTGGCTTGGGAGAGCTTAATGAAAAGAGAACGGAG 
AGGAGGTGTGGGTTAGGAACCAAGAGGTAGCCCTGTGGGCAGCAGAAGGCTGAGAGGAGTAGG 
AAGATCAGGAGCTAGAGGGAGACTGGAGGGTTCCGGGAAAAGAGCAGAGGAAAGAGGAAAGAC 
ACAGAGAGACGGGAGAGAGAAGAAGAGTGGGTTTGAAGGGCGGATCTCAGTCCCTGGCTGCTT 
TGGCATTTGGGGAACTGGGACTCCCTGTGGGGAGGAGAGGAAAGCTGGAAGTCCTGGAGGGAC 
AGGGTCCCAGAAGGAGGGGACAGAGGAGCTGAGAGAGGGGGGCAGGGCGTTGGGCAGGGGTCC 
CTCGGAGGCCTCCTGGGGS3ESGGGGCTGCAGCTCGTCTGAGCGCCCCTCGAGCGCTGGTACTC 
TGGGCTGCACTGGGGGCAGCAGCTCACATCGGACCAGCACCTGACCCCGAGGACTGGTGGAGC 
TACAAGGATAATCTCCAGGGAAACTTCGTGCCAGGGCCTCCTTTCTGGGGCCTGGTGAATGCA 
GCGTGGAGTCTGTGTGCTGTGGGGAAGCGGCAGAGCCCCGTGGATGTGGAGCTGAAGAGGGTT 
CTTTATGACCCCTTTCTGCCCCCATTAAGGCTCAGCACTGGAGGAGAGAAGCTCCGGGGAACC 
TTGTACAACACCGGCCGACATGTCTCCTTCCTGCCTGCACCCCGACCTGTGGTCAATGTGTCT 
GGAGGTCCCCTCCTTTACAGCCACCGACTCAGTGAACTGCGGCTGCTGTTTGGAGCTCGCGAC 
GGAGCCGGCTCGGAACATCAGATCAACCACCAGGGCTTCTCTGCTGAGGTGCAGCTCATTCAC 
TTCAACCAGGAACTCTACGGGAATTTCAGCGCTGCCTCCCGCGGCCCCAATGGCCTGGCCATT 
CTCAGCCTCTTTGTCAACGTTGCCAGTACCTCTAACCCATTCCTCAGTCGCCTCCTTAACCGC 
GACACCATCACTCGCATCTCCTACAAGAATGATGCCTACTTTCTTCAAGACCTGAGCCTGGAG 
CTCCTGTTCCCTGAATCCTTCGGCTTCATGACCTATCAGGGCTCTCTCAGCACCCCGCCCTGC 
TCCGAGACTGTCACCTGGATCCTCATTGACCGGGCCCTCAATATCACCTCCCTTCAGATGCAC 
TCCCTGAGACTCCTGAGCCAGAATCCTCCATCTCAGATCTTCCAGAGCCTCAGCGGTAACAGC 
CGGCCCCTGCAGCCCTTGGCCCACAGGGCACTGAGGGGCAACAGGGACCCCCGGCACCCCGAG 
AGGCGCTGCCGAGGCCCCAACTACCGCCTGCATGTGGATGGTGTCCCCCATGGTCGCTg&GAC 
TCCCCTTCGAGGATTGCACCCGCCCGTCCTAAGCCTCCCCACAAGGCGAGGGGAGTTACCCCT 
AAAACAAAGCTATTAAAGGGACAGAATACTTA 
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FIGURE 326 

MGA/^RLSAPRALVLWAALGAAAHIGPAPDPEDWWSYKDNLQGNFVPGPPFWGLVNAAWSLCA 
VGKRQSPVDVELKRVLYDPFLPPLRLSTGGEKLRGTLYNTGRHVSFLPAPRPWNVSGGPLLY 
SHRLSELRLLFGARDGAGSEHQINHQGFSAEVQLIHFNQELYGNFSAASRGPNGLAILSLFVN 
VASTSNPFLSRLLNRDTITRISYKNDAYFLQDLSLELLFPESFGFITYQGSLSTPPCSETVTW 
ILIDRALNITSLQMHSLRLLSQNPPSQIFQSLSGNSRPLQPLAHRALRGNRDPRHPERRCRGP 
NYRLHVDGVPHGR 

Important features: 
Signal peptide: 

Amino acids 1-23 

Transmembrane domain: 

Amino acids 177-199 

N-glycosylation sites: 

Amino acids 118-122; 1 : 70-174 ;260-264 

Eukaryotic-type carbonic anhydrases proteins : 

Amino acids 222-271; 128-165; 45-93 
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FTGURE 327 

GGACTAATCTGTGGGAGCAGTTTATTCCAGTATCACCCAGGGTGCAGCCACACCAGGACTGTGTTGftAGGGTGTT 

TTTTTTCTTTTAAATGTAATACCTCCTC7i.TCTTTTCTTCTTACACAGTGTCTGAGAACATTTACATTATAGATAA 

GTAGTACATGGTGGATAACTTCTACTTTTAGGAGGACTACTCTCTTCTGACAGTCCTAGACTGGTCTTCTACACT 

AAGACACCATGAAGGAGTATGTGCTCCTATTATTCCTGGCTTTGTGCTCTGCCAAACCCTTCTTTAGCCCTTCAC 

ACATCGCACTGAAGAATATGATGCTGAAGGATATGGAAGACACAGATGATGATGATGATGATGATGATGATGATG 

ATGATGATGAGGACAACTCTCTTTTTCCAACAAGAGAGCCAAGAAGCCATTTTTTTCCATTTGATCTGTTTCCAA 

TGTGTCCATTTGGATGTCAGTGCTATTCACGAGTTGTACATTGCTCAGATTTAGGTTTGACCTCAGTCCCAACCA 

ACATTCCATTTGATACTCGAATGCTTGATCTTCAAAACAATAAAAT'TAAGGAAATCAAAGAAAATGATTTTAAAG 

GACTCACTTCACTTTATGGTCTGATCCTGAACAACAACAAGCTAACGAAGATTCACCCAAAAGCCTTTCTAACCA 

CAAAGAAGTTGCGJAGGCTGTATCTGTCCCACAATCAACTAAGTGAAATACCACTTAATCTTCCCAAATCATTAG 

CAGAACTCAGAATTCATGAAAATAAAGTTAAGAAAATACAAAAGGACACATTCAAAGGAATGAATGCTTTACACG 

TTTTGGAAATGAGTGCAAACCCTCTTGATAATAATGGGATAGAGCCAGGGGCATTTGAAGGGGTGACGGTGTTCC 

ATATCAGAATTGCAGAAGCAAAACTGACCTCAGTTCCTAAAGGCTTACCACCAACTTTATTGGAGCTTCACTTAG 

ATTATAATAAAATTTCAACAGTGGAACTTGAGGATTTTAAACGATACAAAGAACTACAAAGGCTGGGCCTAGGAA 

AC^CAAAATCACAGATATCGAAAATGGGAGTCTTGCTAACATACCACGTGTGAGAGAAATACATTTGGAAAACA 

ATAAACTAAAAAAAATCCCTTCAGGATTACCAGAGTTGAAATACCTCCAGATAATCTTCCTTCATTCTAATTCAA 

TTGCAAGAGTGGGAGTAAATGACTTCTGTCCAACAGTGCCAAAGATGAAGAAATCTTTATACAGTGCAATAAGTT 

TATTCAACAACCCGGTGAAATACTGGGAAATGCAACCTGCAACATTTCGTTGTGTTTTGAGCAGAATGAGTGTTC 

AGCTTGGGAACTTTGGAATGTAATAATTAGTAATTGGTAATGTCCATTTAATATAAGATTCAAAAATCCCTACAT 

TTGGAATACTTGAACTCTATTAATAATGGTAGTATTATATATACAAGCAAATATCTATTCTCAAGTGGTAAGTCC 

ACTGACTTATTTTATGACAAGAAATTTCAACGGAATTTTGCCAAACTATTGATACATAAGGGGTTGAGAGAAACA 

AGCATCTATTGCAGTTTCCTTTTTGCGTACAAATGATCTTACATAAATCTCATGCTTGACCATTCCTTTCTTCAT 

AACAAAAAAGTAAGATATTCGGTATTTAACACTTTGTTATCAAGCACATTTTAAAAAGAACTGTACTGTAAATGG 

AATGCTTGACTTAGCAAAATTTGTGCTCTTTCATTTGCTGTTAGAAAAACAGAATTAACAAAGACAGTAATGTGA 

AGAGTGCATTACACTATTCTTATTCTTTAGTAACTTGGGTAGTACTGTAATATTTTTAATCATCTTAAAGTATGA 

TTTGATATAATCTTATTGAAATTACCTTATCATGTCTTAGAGCCCGTCTTTATGTTTAAAACTAATTTCTTAAAA 

TAAAGCCTTCAGTAAATGTTCATTACCAACTTGATAAATGCTACTCATAAGAGCTGGTTTGGGGCTATAGCATAT 

GCTTTTTTTTTTTTAATTATTACCTGATTTAAAAATCTCTGTAAAAACGTGTAGTGTTTCATAAAATCTGTAACT 

CGCATTTTAATGATCCGCTATTATAAGCTTTTAATAGCATGAAAATTGTTAGGCTATATAACATTGCCACTTCAA 

CTCTAAGGAATATTTTTGAGATATCCCTTTGGAAGACCTTGCTTGGAAGAGCCTGGACACTAACAATTCTACACC 

AAATTGTCTCTTCAAATACGTATGGACTGGATAACTCTGAGAAACACATCTAGTATAACTGAATAAGCAGAGCAT 

CAAATTAAACAGACAGAAACCGAAAGCTCTATATAAATGCTCAGAGTTCTTTATGTATTTCTTATTGGCATTCAA 

CATATGTAAAATCAGAAAACAGGGAAATTTTCATTAAAAATATTGGTTTGAAAT 
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FIGURE 328 

MKEYVLLLFLALCSAKPFFSPSHIALKNMMLKDMEDTDDDDDDDDDDDDDEDNSLFPTREPRS 
HFFPFDLFPMCPFGCQCYSRWHCSDLGLTSVPTNIPFDTRMLDLQNNKIKEIKENDFKGLTS 
LYGLILNNNKLTKIHPKAFLTTKKLRRLYLSHNQLSEIPLNLPKSLAELRIHENKVKKIQKDT 
FKGMNALHVLEMSANPIiDNNGIEPGAFEGVTVFHIRIAEAKLTSVPKGLPPTLLELHLDYNKI 
STVELEDFKRYKELQRLGLGNNKITDIENGSLANIPRVREIHLENNKLKKIPSGLPELKYLQI 
IFLHSNSIARVGVNDFCPTVPKMKKSLYSAISLFNNPVKYWEMQPATFRCVLSRMSVQLGNFGM 

Important features: 
Signal sequence. 

amino acids 1-15 

N-glycosylation site. 

amino acids 281-285 

N-myristoylation sites. 

amino acids 129-135, 210-216, 214-220, 237-243, 270-276, 282-288 

Leucine zipper pattern. 

amino acids 154-176 
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FIGURE 329 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGCA 

TCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGTGT 

TTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCATgATCACTGGTGTGTT 

CAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACCAGCG 

GCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGCCTGCT 

GAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCCGCTCCC 

GCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTCAGTTTGA 

TTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCTCAATACCA 

TGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCATGCAGCAAAT 

GTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTCTTTCACCAAC 

CTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTGGAGTCCACCCG 

TTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCATCCACACTGATGA 

AGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGAGGCAGAGAACCAG 

AGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTGAAAAAGGTGAAGGA 

CAGGATGGGCATTGAGAGTAGTGATAAAGTGGACTTCTTCATCCTCCTGGACAACGTGGCTGC 

CGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTGCACGGATGATCGAACA 

GAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGGGAAAGTCTTCAGATGGC 

AGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGCCATGGACTCTGCCACTGC 

CCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATGTGACCTTCATACCGCTCTT 

AATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCTGTTGACCTGACCATGGAACT 

TTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTATTACCACGGGAAGGAGCAGGT 

GCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGTTCTTGAATGCCATGTCAGTTTA 

TACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAAACTCAGGTGATGGAAGTTGGAAA 

TGAAGAG^ACTGATTTATAAAAGCAGGATGTGTTGATTTTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 330 

MITGVFSMRLWTPVGVLTSLAYCLHQRRVAIJ^LQEADGQCPVDRSLLKLKMVQVVFRHGARSPLKPLPLEEQVE 
WNPQLLEVPPQTQFDYTVTNIAGGPKPYSPYDSQYHETTLKGGMFAGQLTKVGMQQMFALGERLRKNYVEDIPFL 
SPTFNPQEVFIRSTNIFRNLESTRCLLAGLFQCQKEGPIIIHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQ 
PGISEDLKKVKDRMGIDSSDKVDFFILLDNVAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQMA 
VGPFLHILESNLLKAMDSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFDHKWPPFAVDLTMELYQHLESKEWFVQ 
LYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQVMEVGNEE 

Important features: 
Signal sequence: 

amino acids 1-23 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 218-222 

Casein kinase II phosphorylation site. 

amino acids 87-91, 104-108, 320-324 

Tyrosine kinase phosphorylation site. 

amino acids 280-288 

N-myristoylatxon site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 

Amidation site. 

amino acids 216-220 

Leucine zipper pattern. 

amino acids 10-32 

Histidine acid phosphatases phosphohistidine signature. 

amino acids 50-65 
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FIGURE 331 

CGAGGGCTTTTCCGGCTCCGGAATGGCACATGTGGGAATCCCAGTCTTGTTGGCTACAACATTTTTCCCTTTCCT 

AACAAGTTCTAACAGCTGTTCTAACAGCTAGTGATCAGGGGTTCTTCTTGCTGGAGAAGAAAGGGCTGAGGGCAG 

AGCAGGGCACTCTCACTCAGGGTGACCAGCTCCTTGCCTCTCTGTGGATAACAGAGCATGAGAAAGTGAAGAGAT 

GCAGCGGAGTGAGGTGATGGAAGTCTAAAATAGGAAGGAATTTTGTGTGCAATATCAGACTCTGGGAGCAGTTGA 

CCTGGAGAGCCTGGGGGAGGGCCTGCCTAACAAGCTTTCAAAAAACAGGAGCGACTTCCACTGGGCTGGGATAAG 

ACGTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATCAAATTGACTGGCTGGGTGAACTTCAACAGCCT 

TTTAACCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAATAGAGATGCTTTGTAAAATAAAATTTTAA 

AAAAAGCAAGTATTTTATAGCATAAAGGCTAGAGACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAGG 

GAGAAAGTATGTTAAAAATAGAAAAACCAAAATGCAGAAGGAGGAGACTCACAGAGCTAAACCAGGMGGGGACC 

CTGGGTCAGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGACCACTCTGCCTTGTGTTTTGCAGAA 

TCATGTGAGGGCCAACCGGGGAAGGTGGAGCAGATGAGCACACACAGGAGCCGTCTCCTCACCGCCGCCCCTCTC 

AGCATGGAACAGAGGCAGCCCTGGCCCCGGGCCCTGGAGGTGGACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTC 

TGGGTGCTGCTGGCCCCCCCAGCAGCCGGCATGCCTCAGTTCAGCACCTTCCACTCTGAGAATCGTGACTGGACC 

TT.CAACCACTTGACCGTCCACCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGCTGACA 

GGCAACCTGACCATCCAGGTGGCTCATAAGACAGGGCCAGAAGAGGACAACAAGTCTCGTTACCCGCCCCTCATC 

GTGCAGCCCTGCAGCGAAGTGCTCACCCTCACCAAQ\ATGTCAACAAGCTGCTCATCATTGACTACTCTGAGAAC 

CGCCTGCTGGCCTGTGGGAGCCTCTACCAGGGGGTCTGCAAGCTGCTGCGGCTGGATGACCTCTTCATCCTGGTG 

GAGCCATCCCACAAGAAGGAGCACTACCTGTCCAGTGTCAACAAGACGGGCACCATGTACGGGGTGATTGTGCGC 

TCTGAGGGTGAGGATGGCAAGCTCTJCATCGGCACGGCTGTGGATGGGAAGCAGGATTACTTCCCGACCCTGTCC 

AGCCGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGATTTTGTCTCCTCT 

CTCATCAAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACATCTTCTACATCTACGGCTTTGCTAGT 

GGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGACCCCTGAGGGTGTGGCCATCAACTCCGCTGGAGACCTC 

TTCTACACCTCACGCATCGTGCGGCTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCGGC 

TGCACCCGGGCCGGGGTGGAATACCGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCCAG 

GCCTTCAATATCACCAGCCAG(^CGATGTACTCTTTC^ 

CCCGATGACTCTGCCCTGTGTGCCTTCCCTATCCGGGCCATCAACTTGCAGATCAAGGAGCGCCTGCAGTCCTGC 
TACCAGGGCGAGGGCAACCTGGAGCTCAACTGGCTGCTGGGGAAGGACGTCCAGTGCACGAAGGCGCCTGTCCCC 
ATCGATGATAACTTCTGTGGACTGGACATCAACCAGCCCCTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCTG 
TACACCACCAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTTTTTGTGGGG 
ACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCCATTCACCTCCTCAGCAAA 

GAGTCCCTCTTGGAAGGTAGCTATTGGTGGAGATTTAACTATAGGCAACTTTATTTTCTTGGGGAACAAAGGEa 
AATGGGGAGGTAAGAAGGGGTTAATTTTGTGACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGGTAT 
GTAAGGAATGCAAGCGTATTTCAATATTTCCCAAACTTTAAGAAARAACTTTAAGAAGGTACATCTGCAAAAGCAAA 
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FIGURE 332 

MGTLGQASLFAPPGNYFWSDHSALCFAESCEGQPGKVEQMSTHRSRLLTAAPLSMEQRQPWPR 
ALEVDSRSWLLSWWVLLAPPAAGMPQFSTFHSENRDWTFNHLTVHQGTGAVYVGAINRVYK 
LTGNLTIQVAHKTGPEEDNKSRYPPLIVQPCSEVLTLTNNVNKLLIIDYSENRLLACGSLYQG 
VCKLLRLDDLFILVEPSHKKEHYLSSVNKTGTMYGVIVRSEGEDGKLFIGTAVDGKQDYFPTL 
SSRKLPRDPESSAMLDYELHSDFVSSLIKIPSDTLALVSHFDIFYIYGFASGGFVYFLTVQPE 
TPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGCTRAGVEYRLLQAAYLAKPGDSLAQ 
AFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQIKERLQSCYQGEGNLELNWLL 
GKDVQCTKAPVPIDDNFCGLDINQPLGGSTPVEGLTLYTTSRDRMTSVASYVYNGYSWFVGT 
KSGKLKKVRVYEFRCSNAIHLLSKESLLEGSYWWRFNYRQLYFLGEQR 

Important features: 
Signal sequence: 

amino acids 1-32 

Transmembrane domain: 

amino acids 71-87 

N-glycosylation site. 

amino acids 130-134, 145-149, 217-221, 381-385 
Casein kinase II phosphorylation site. 

amino acids 139-143, 229-233, 240-244, 291-295, 324-328, 383-387, 
384-388, 471-475, 481-485, 530-534 

N-myristoylation site. 

amino acids 220-226, 319-325, 353-359, 460-466, 503-509 
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FIGURE 333 

GCTGAGTCTGCTGCTCCTGCTGCTGCTGCTCCAGCCTGTAACCTGTGCCTACACCACGCCAGG 

CCCCCCCAGAGCCCTCACCACGCTGGGCGCCCCCAGAGCCCACACCATgCCGGGCACCTACGC 

TCCCTCGACCACACTCAGTAGTCCCAGCACCCAGGGCCTGCAAGAGCAGGCACGGGCCCTGAT 

GCGGGACTTCCCGCTCGTGGACGGCCACAACGACCTGCCCCTGGTCCTAAGGCAGGTTTACCA 

GAAAGGGCTACAGGATGTTAACCTGCGCAATTTCAGCTACGGCCAGACCAGCCTGGACAGGCT 

TAGAGATGGCCTCGTGGGCGCCCAGTTCTGGTCAGCCTATGTGCCATGCCAGACCCAGGACCG 

GGATGCCCTGCGCCTCACCCTGGAGCAGATTGACCTCATACGCCGCATGTGTGCCTCCTATTC 

TGAGCTGGAGCTTGTGACCTCGGCTAAAGCTCTGAACGACACTCAGAAATTGGCCTGCCTCAT 

CGGTGTAGAGGGTGGCCACTCGCTGGACAATAGCCTCTCCATCTTACGTACCTTCTACATGCT 

GGGAGTGCGCTACCTGACGCTCACCCACACCTGCAACACACCCTGGGCAGAGAGCTCCGCTAA 

GGGCGTCCACTCCTTCTACAACAACATCAGCGGGCTGACTGACTTTGGTGAGAAGGTGGTGGC 

AGAAATGAACCGCCTGGGCATGATGGTAGACTTATCCCATGTCTCAGATGGTGTGGCACGGCG 

GGCCCTGGAAGTGTCACAGGCACCTGTGATCTTCTCCCACTCGGCTGCCCGGGGTGTGTGCAA 

CAGTGCTCGGAATGTTCCTGATGACATCCTGCAGCTTCTGAAGAAGAACGGTGGCGTCGTGAT 

GGTGTCTTTGTCCATGGGAGTAATACAGTGCAACCCATCAGCCAATGTGTCCACTGTGGCAGA 

TCACTTCGACCACATCAAGGCTGTCATTGGATCCAAGTTCATCGGGATTGGTGGAGATTATGA 

TGGGGCCGGCAAATTCCCTCAGGGGCTGGAAGACGTGTCCACATACCCGGTCCTGATAGAGGA 

GTTGCTGAGTCGTGGCTGGAGTGAGGAAGAGCTTCAGGGTGTCCTTCGTGGAAACCTGCTGCG 

GGTCTTCAGACAAGTGGAAAAGGTACAGGAAGAAAACAAATGGCAAAGCCCCTTGGAGGACAA 

GTTCCCGGATGAGCAGCTGAGCAGTTCCTGCCACTCCGACCTCTCACGTCTGCGTCAGAGACA 

GAGTCTGACTTCAGGCCAGGAACTCACTGAGATTCCCATACACTGGACAGCCAAGTTACCAGC 

CAAGTGGTCAGTCTCAGAGTCCTCCCCCCACATGGCCCCAGTCCTTGCAGTTGTGGCCACCTT 

CCCAGTCCTTATTCTGTGGCTCIga,TGACCCAGTTAGTCCTGCCAGATGTCACTGTAGCAAGC 

CACAGACACCCCACAAAGTTCCCCTGTTGTGCAGGCACAAATATTTCCTGAAATAAATGTTTT 



GGACATAG 
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FIGURE 334 

MPGTYAPSTTLSSPSTQGLQEQARALMRDFPLVDGHNDLPLVLRQVYQKGLQDVNLRNFSYGQ 
TSLDRLRDGLVGAQFWSAYVPCQTQDRDALRLTLEQlDLIRRMCASYSELELVTSAKALNDTQ 
KLACLIGVEGGHSLDNSLSILRTFYMLGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGLTDF 
GEKWAEMNRLGMMVDLSHVSDAVARRALEVSQAPVIFSHSAARGVCNSARNVPDDILQLLKK 
NGGWMVSLSMGVIQCNPSANVSTVADHFDHIKAVIGSKFIGIGGDYDGAGKFPQGLEDVSTY 
PVLIEELLSRGWSEEELQGVLRGNLLRVFRQVEKVQEENKWQSPLEDKFPDEQLSSSCHSDLS 
RLRQRQSLTSGQELTEIPIHWTAKLPAKWSVSESSPHMAPVLAWATFPVLILWL 

Important features: 
N-glycoaylation sites. 

amino acids 58-62, 123-127, 182-186, 273-277 
N-myristoylation sites. 

amino acids 72-78, 133-139, 234-240, 264-270, 334-340, 389-395 

Renal dipeptidase active site. 

amino acids 134-157 
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FIGURE 335 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCAG 

AGCAGCCGGCTGCCGCCCCGGGAAGAT6GCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTGCT 

GCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAAAGA 

CCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAAAGAA 

GACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTACTATCA 

ACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCGGATCAA 

AAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTGAGCAAGG 

CCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCCATCATG 

TGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGACAAAGAAGG 

GAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAAATCCCAGACT 

TGGCTCCCAAAGCACCAACAGCTCATACACAATGAATACAAAAACTGGAACTCTGCAATTTAA 

TACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTCTGTTGGATATCG 

CAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCATCATAGCAGCCGT 

AGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTATGCTCAGAGGAAAGG 

CTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAAAGCCACGACAATGAG 

TGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGCGGCGGGCGGATC 

ACGAGGTCAGGAGTTC2ASACCAGTCTGGCCAATATGGTGAAACCCCATCTCTACTAAAATAC 

AAAAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGCTTGGGAGACAGGAGAATC 

ACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCAGTCCAGCCTGGG 

TAACAGAGCAAGATTCCATCTCAAAAAATAAAATAAATAAATAAATAAATACTGGTTTTTACC 

TGTAGAATTCTTACAATAAATATAGCTTGATATTC 
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FIGURE 336 

MARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQWTAVEYQEAILACKTPKKTVSSRLEW 
KKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQNLEEDTV 
TLEVLVAPAVPSCEVPSSALSGTWELRCQDKEGNPAPEYTWFKDGIRLLENPRLGSQSTNSS 
YTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGIIAAWWALVIS 
VCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALWKAAAGGSRGQEF 

Important features: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 130-144, 238-258 

N-glycosylation site. 

amino acids 98-102, 187-191, 236-240, 277-281 
Casein kinase XI phosphorylation site. 

amino acids 39-43, 59-63, 100-104, 149-153, 205-209, 284-288 
N-myristoylation site. 

amino acids 182-188, 239-245, 255-261, 257-263, 305-311 

Ami da t ion site. 

amino acids 226-230 
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FIGURE 337 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCGG 

CACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGCCA. 

TGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGAGTG 

CCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAGGCGG 

TGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTCATCCC 

AGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATCAGGTGT 

TGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCCATGCCCT 

CCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTACAGCTGCT 

CCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCTTAGAACTCA 

ATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCATGTGGGGGCAA 

ACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCAGTGGGATCGGC 

AGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTGGGTCTTTAAGCC 

TCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCACAATGAGGTGGGCA 

CTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGCAGTGGTTGCTGGAG 

CTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCCTCTTGTACCACCGCC 

GGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCCATTGCTCCCCGGACCC 

TGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCTTTCCTCTGTCACCTCCG 

CACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCATTGACCCCCACGCCCAGTC 

TCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGATGGGGCCCACCCTCAACCAA 

TATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCGCATGGGTGCTGTGCCTGTGA 

TGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGACCCCACCACTCATTGGCTAAAG 

GATTTGGGGTCTCTCCTTCCTATAAGGGTCACCTCTAGCACAGAGGCCTGAGTCATGGGAAAG 

AGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTCTTTACTGTGGGAAAACCATCTCA 

GTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGAAGTGGATCTGGAATTGGGAGGAGC 

CTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTGCTGAAATTAGCTACTCACCAAGAGT 

GAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGCCCCCTTGATCTGTACCCCACCCCTAT 

CTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGTATTGATATAACCTGTCAGGCTGGCTTG 

GTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTCTTATTAAAACTAACATGAAATATGTGTT 

GTTTTCATTTGCAAATTTAAATAAAGATACATAATGTTTGTATGAAAAA 
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FIGURE 338 

MISLPGPLVTNLLRFLFLGLSALAPPSRAQLQLHLPANRLQAVEGGEWLPAWYTLHGEVSSS 
QPWEVPFVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRNLSLRLEGLQEKDSGPYSC 
SVNVQDKQGKSRGHSIKTLELNVLVPPAPPSCRLQGVPHVGANVTLSCQSPRSKPAVQYQWDR 
QLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVYVCKAHNEVGTAQCNVTLEVSTGPGAAWAG 
AWGTLVGLGLLAGLVLLYHRRGKALEEPANDIKEDAIAPRTLPWPKSSDTISKNGTLSSVTS 
ARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISPIPGGVSSSGLSRMGAVPV 
MVPAQSQAGSLV 

Important features: 
Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 245-267 

N-glycosylation site. 

amino acids 108-112, 169-173, 213-217, 236-240, 307-311 
N-myristoylation site. 

amino acids 90-96, 167-173, 220-226, 231-237, 252-258, 256-262, 
262-268, 308-314, 363-369, 364-370 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 164-175 
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FIGURE 339 

GCGAGAACCTTTGCACGCGCACAAACTACGGGGACGATTTCTGATTGATTTTTGGCGCTTTCGATCCACCCTCCT 
CCCTTCTCAT6GGACTTTGGGGACAAAGCGTCCCGACCGCCTCGAGCGCTCGAGCAGGGCGCTATCCAGGAGCCA 
GGACAGCGTCGGGAACCAGACCATGGCTCCTGGACCCCAAGATCCTTAAGTTCGTCGTCTTCATCGTCGCGGTTC 
TGCTGCCGGTCCGGGTTGACTCTGCCACCATCCCCCGGCAGGACGAAGTTCCCCAGCAGACAGTGGCCCCACAGC 
AACAGAGGCGCAGCCTCAAGGAGGAGGAGTGTCCAGCAGGATCTCATAGATCAGAATATACTGGAGCCTGTAACC 
CGTGCACAGAGGGTGTGGATTACACCATTGCTTCCAACAATTTGCCTTCTTGCCTGCTATGTACAGTTTGTAAAT 
CAGGTCAAACAAATAAAAGTTCCTGTACCACGACCAGAGACACCGTGTGTCAGTG.TGAAAAAGGAAGCTTCCAGG 
ATAAAAACTCCCCTGAGATGTGCCGGACGTGTAGAACAGGGTGTCCCAGAGGGATGGTCAAGGTCAGTAATTGTA 
CGCCCCGGAGTGACATCAAGTGCAAAAATGAATCAGCTGCCAGTTCCACTGGGAAAACCCCAGCAGCGGAGGAGA 
CAGTGACCACCATCCTGGGGATGCTTGCCTCTCCCTATCACTACCTTATCATCATAGTGGTTTTAGTCATCATTT 
TAGCTGTGGTTGTGGTTGGCTTTTCATGTCGGAAGAAATTCATTTCTTACCTCAAAGGCATCTGCTCAGGTGGTG 
GAGGAGGTCCCGAACGTGTGCACAGAGTCCTTTTCCGGCGGCGTTCATGTCCTTCACGAGTTCCTGGGGCGGAGG 
ACAATGCCCGCAACGAGACCCTGAGTAACAGATACTTGCAGCCCACCCAGGTCTCTGAGCAGGAAATCCAAGGTC 
AGGAGCTGGCAGAGCTAACAGGTGTGACTGTAGAGTCGCCAGAGGAGCCACAGCGTCTGCTGGAACAGGCAGAAG 
CTGAAGGGTGTCAGAGGAGGAGGCTGCTGGTTCCAGTGAATGACGCTGACTCCGCTGACATCAGCACCTTGCTGG 
ATGCCTCGGCAACACTGGAAGAAGGACATGCAAAGGAAACAATTCAGGACCAACTGGTGGGCTCCGAAAAGCTCT 
TTTATGAAGAAGATGAGGCAGGCTCTGCTACGTCCTGCCTGTGAAAGAATCTCTTCAGGAAACCAGAGCTTCCCT 
CATTTACCTTTTCTCCTACAAAGGGAAGCAGCCTGGAAGAAACAGTCCAGTACTTGACCCATGCCCCAACAAACT 
CTACTATCCAATATGGGGCAGCTTACCAATGGTCCTAGAACTTTGTTAACGCACTTGGAGTAATTTTTATGAAAT 
ACTGCGTGTGATAAGCAAACGGGAGAAATTTATATCAGATTCTTGGCTGCATAGTTATACGATTGTGTATTAAGG 
GTCGTTTTAGGCCACATGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGATAGGCTGAGGCAGGTGGATTGCTT 
GAGCTCGGGAGTTTGAGACCAGCCTCATCAACACAGTGAAACTCCATCTCAATTTAAAAAGAAAAAAAGTGGTTT 
TAGGATGTCATTCTTTGCAGTTCTTCATCATGAGACAAGTCTTTTTTTCTGCTTCTTATATTGCAAGCTCCATCT 
CTACTGGTGTGTGCATTTAATGACATCTAACTACAGATGCCGCACAGCCACAATGCTTTGCCTTATAGTTTTTTA 
ACTTTAGAACGGGATTATCTTGTTATTACCTGTATTTTCAGTTTCGGATATTTTTGACTTAATGATGAGATTATC 
AAGACGTAGCCCTATGCTAAGTCATGAGCATATGGACTTACGAGGGTTCGACTTAGAGTTTTGAGCTTTAAGATA 
GGATTATTGGGGCTTACCCCCACCTTAATTAGAGAAACATTTATATTGCTTACTACTGTAGGCTGTACATCTCTT 
TTCCGATTTTTGTATAATGATGTAAACATGGAAAAACTTTAGGAAATGCACTTATTAGGCTGTTTACATGGGTTG 
CCTGGATACAAATCAGCAGTCAAAAATGACTAAAAATATAACTAGTGACGGAGGGAGAAATCCTCCCTCTGTGGG 
AGGCACTTACTGCATTCCAGTTCTCCCTCCTGCGCCCTGAGACTGGACCAGGGTTTGATGGCTGGCAGCTTCTCA 
AGGGGCAGCTTGTCTTACTTGTTAATTTTAGAGGTATATAGCCATATTTATTTATAAATAAATATTTATTTATTT 
ATTTATAAGTAGATGTTTACATATGCCCAGGATTTTGAAGAGCCTGGTATCTTTGGGAAGCCATGTGTCTGGTTT 
GTCGTGCTGGGACAGTCATGGGACTGCATCTTCCGACTTGTCCACAGCAGATGAGGACAGTGAGAATTAAGTTAG 
ATCCGAGACTGCGAAGAGCTTCTCTTTCAAGCGCCATTACAGTTGAACGTTAGTGAATCTTGAGCCTCATTTGGG 
CTCAGGGCAGAGC^GGTGTTTATCTGCCCCGGCATCTGCCATGGCATCAAGAGGGAAGAGTGGACGGTGCTTGGG 
AATGGTGTGAAATGGTTGCCGACTCAGGCATGGATGGGCCCCTCTCGCTTCTGGTGGTCTGTGAACTGAGTCCCT 
GGGATGCCTTTTAGGGCAGAGATTCCTGAGCTGCGTTTTAGGGTACAGATTCCCTGTTTGAGGAGCTTGGCCCCT 
CTGTAAGCATCTGACTCATCTCAGAGATATCAATTCTTAAACACTGTGACAACGGGATCTAAAATGGCTGACACA 
TTTGTCCTTGTGTCACGTTCCATTATTTTATTTAAAAACCTCAGTAATCGTTTTAGCTTCTTTCCAGCAAACTCT 
TCTCCACAGTAGCCCAGTCGTGGTAGGATAAATTACGGATATAGTCATTCTAGGGGTTTCAGTCTTTTCCATCTC 
AAGGCATTGTGTGTTTTGTTCCGGGACTGGTTTGGCTGGGACAAAGTTAGAACTGCCTGAAGTTCGCACATTCAG 
ATTGTTGTGTCCATGGAGTTTTAGGAGGGGATGQCCTTTCCGGTCTTCGCACTTCCATCCTCTCCCACTTCCATC 
TGGCGTCCCACACCTTGTCCCCTGCACTTCTGGATGACACAGGGTGCTGCTGCCTCCTAGTCTTTGCCTTTGCTG 
GGCCTTCTGTGCAGGAGACTTGGTCTCAAAGCTCAGAGAGAGCCAGTCCGGTCCCAGCTCCTTTGTCCCTTCCTC 
AGAGGCCTTCCTTGAAGATGCATCTAGACTACCAGCCTTATCAGTGTTTAAGCTTATTCCTTTAACATAAGCTTC 
CTGACAACATGAAATTGTTGGGGTTTTTTGGCGTTGGTTGATTTGTTTAGGTTTTGCTTTATACCCGGGCCAAAT 
AGCACATAACACCTGGTTATATATGAAATACTCATATGTTTATGACCAAAATAAATATGAAACCTCATRTTAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 340 

MGLWGQSVPTASSARAGRYPGARTASGTRPWLLDPKILKFVVFIVAVLLPVRVDSATIPRQDEVPQQTVAPQQQR 
RSLKEEECPAGSHRSEYTGACNPCTEGVDYTIASNNLPSCLLCTVCKSGQTNKSSCTTTRDTVCQCEKGSFQDKN 
SPEMCRTCRTGCPRGMVKVSNCTPRSDIKCKNESAASSTGKTPAAEETVTTILGMLASPYHYLIIIVVLVIILAV 
VWGFSCRKKFISYLKGICSGGGGGPERVHRVLFRRRSCPSRVPGAEDNARNETLSNRYLQPTQVSEQEIQGQEL 
AELTGVTVESPEEPQRLLEQAEAEGCQRRRLLVPVNDADSADISTLLDASATLEEGHAKETIQDQLVGSEKLFYE 
EDEAGSATSCL 

Important features: 
Transmembrane domains: 

amino acids 35-52, 208-230 

N -glycosylate on sites. 

amino acids 127-131, 182-i86, 277-281 

Glycosaminoglycan attachment site. 

amino acids 245-249 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 260-264 

N-myristoylation sites. 

amino acids 21-27, 86-92, 102-108, 161-167, 242-248, 270-276, 297-303, 380-386 

ATP/CTP-binding site motif A (P-loop) . 

amino acids 185-193 



THFR/NGFR cysteine-rich region. 

amino acids 99-139 
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FIGURE 341 

GCCTCTGAATTGTTGGGCAGTCTGGCAGTGGAGCTCTCCCCGGTCTGACAGCCACTCCAGAGG 
CQMCGCTTCGTTTCTTGCCAGATTTGGCTTTCAGCTTCCTGTTAATTCTGGCTTTGGGCCAGG 
CAGTCCAATTTCAAGAATATGTCTTTCTCCAATTTCTGGGCTTAGATAAGGCGCCTTCACCCC 
AGAAGTTCCAACCTGTGCCTTATATCTTGAAGAAAATTTTCCAGGATCGCGAGGCAGCAGCGA 
CCACTGGGGTCTCCCGAGACTTATGCTACGTAAAGGAGCTGGGCGTCCGCGGGAATGTACTTC 
GCTTTCTCCCAGACCAAGGTTTCTTTCTTTACCCAAAGAAAATTTCCCAAGCTTCCTCCTGCC 
TGCAGAAGCTCCTCTACTTTAACCTGTCTGCCATCAAAGAAAGGGAACAGTTGACATTGGCCC 
AGCTGGGCCTGGACTTGGGGCCCAATTCTTACTATAACCTGGGACCAGAGCTGGAACTGGCTC 
TGTTCCTGGTTCAGGAGCCTCATGTGTGGGGCCAGACCACCCCTAAGCCAGGTAAAATGTTTG 
TGTTGCGGTCAGTCCCATGGCCACAAGGTGCTGTTCACTTCAACCTGCTGGATGTAGCTAAGG 
ATTGGAATGACAACCCCCGGAAAAATTTCGGGTTATTCCTGGAGATACTGGTCAAAGAAGATA 
GAGACTCAGGGGTGAATTTTCAGCCTGAAGACACCTGTGCCAGACTAAGATGCTCCCTTCATG 
CTTCCCTGCTGGTGGTGACTCTCAACCCTGATCAGTGCCACCCTTCTCGGAAAAGGAGAGCAG 
CCATCCCTGTCCCCAAGCTTTCTTGTAAGAACCTCTGCCACCGTCACCAGCTATTCATTAACT 
TCCGGGACCTGGGTTGGCACAAGTGGATCATTGCCCCCAAGGGGTTCATGGCAAATTACTGCC 
ATGGAGAGTGTCCCTTCTCACTGACCATCTCTCTCAACAGCTCCAATTATGCTTTCATGCAAG 
CCCTGATGCATGCCGTTGACCCAGAGATCCCCCAGGCTGTGTGTATCCCCACCAAGCTGTCTC 
CCATTTCCATGCTCTACCAGGACAATAATGACAATGTCATTCTACGACATTATGAAGACATGG 
TAGTCGATGAATGTGGGTGTGGGTAGGATGTCAGAAATGGGAATAGAAGGAGTGTTCTTAGGG 
TAAATCTTTTAATAAAACTACCTATCTGGTTTATGACCACTTAGATCGAAATGTC 
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FIGURE 342 

MLRFLPDLAFSFLLILALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYILKKIFQDREAAAT 
TGVSRDLCYVKELGVRGNVLRFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKEREQLTLAQ 
LGLDLGPNSYYNLGPELELALFLVQEPHVWGQTTPKPGECMFVLRSVPWPQGAVHFNLLDVAKD 
WNDNPRKNFGLFLEILVKEDRDSGVNFQPEDTCARLRCSLHASLLWTLNPDQCHPSRKRRAA 
IPVPKLSCKNLCHRHQLFINFRDLGWHKWIIAPKGFMANYCHGECPFSLTISLNSSNYAFMQA 
LMHAVDPEIPQAVCIPTKLSPISMLYQDNNDNVILRHYEDMWDECGCG 

Important features: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites. 

amino acids 112-116, 306-310 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 96-100 

N-myristoylation site. 

amino acids 77-83 

TGF-beta family proteins. 

amino acids 264-299, 327-341, 345-364 
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FIGURE 343 

CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTTTTCATTGACAAACTGACTTTTTTTATTTCT 
TTTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCGCCCTGGGAAGACATTTGTGTTTTACACACATAAGGAT 
CTGTGTTTGGGGTTTCTTCTTCCTCCCCTGACATTGGCATTGCTTAGTGGTTGTGTGGGGAGGGAGACCACGTGG 
GCTCAGTGCTTGCTTGCACTTATCTGCCTAGGTACATCGAAGTCTTTTGACCTCCATACAGTGATTATGCCTGTC 
ATCGCTGGTGGTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAATACACAAC 
GCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCTGTAAAAAATCACAACCCAGACAAGGTGTGGTGGGCCAAG 
AACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTGCAGTGCTGTGAAGGATATAGAATGTGTGCC 
AGTTTTGATTCCCTGCCACCTTGCTGTTGCGACATAAATGAGGGCCTCTGAGTTAGGAAAGGCTCCCTTCTCAAA 
GCAGAGCCCTGAAGACTTCAATGATGTCAATGAGGCCACCTGTTTGTGATGTGCAGGCACAGAAGAAAGGCACAG 
CTCCCCATCAGTTTCATGGAAAATAACTCAGTGCCTGCTGGGAACCAGCTGCTGGAGATCCCTACAGAGAGCTTC 
CACTGGGGGCAACCCTTCCAGGAAGGAGTTGGGGAGAGAGAACCCTCACTGTGGGGAATGCTGATAAACCAGTCA 
CACAGCTGCTCTATTCTCACACAAATCTACCCCTTGCGTGGCTGGAACTGACGTTTCCCTGGAGGTGTCCAGAAA 
GCTGATGTAACACAGAGCCTATAAAAGCTGTCGGTCCTTAAGGCTGCCCAGCGCCTTGCCAAAATGGAGCTTGTA 
AGAAGGCTCATGCCATTGACCCTCTTAATTCTCTCCTGTTTGGCGGAGCTGACAATGGCGGAGGCTGAAGGCAAT 
GCAAGCTGCACAGTCAGTCTAGGGGGTGCCAATATGGCAGAGACCCACAAAGCCATGATCCTGCAACTCAATCCC 
AGTGAGAACTGCACCTGGACAATAG7^AAGACCAGAAAACAAAAGCATCAGAATTATCTTTTCCTATGTCCAGCTT 
GATCCAGATGGAAGCTGTGAAAGTGAAAACATTAAAGTCTTTGACGGAACCTCCAGCAATGGGCCTCTGCTAGGG 
CAAGTCTGCAGTAAAAACGACTATGTTCCTGTATTTGAATCATCATCCAGTACATTGACGTTTCAAATAGTTACT 
GACTCAGCAAGAATTCAAAGAACTGTCTTTGTCTTCTACTACT^ 

GGCGGTTACCTGGATACCTTGGAAGGATCCTTCACCAGCCCCAATTACCCAAAGCCGCATCCTGAGCTGGCTTAT 
TGTGTGTGGCACATACAAGTGGAGAAAGATTACAAGATAAAACTAAACTTCT^AAGAGATTTTCCTAGAAATAGAC 
AAACAGTGCAAATTTGATTTTCTTGCCATCTATGATGGCCCCTCCACCAACTCTGGCCTGATTGGACAAGTCTGT 
GGCCGTGTGACTCCCACCTTCGAATCGTCATCAAACTCTCTGACTGTCGTGTTGTCTACAGATTATGCCAATTCT 
TACCGGGGATTTTCTGCTTCCTACACCTCAATTTATGCAGAAAACATCAACACTACATCTTTAACTTGCTCTTCT 
GACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGGCTTTTAACTCTAATGGGAATAACTTGCAACTAAAA 
GACCCAACTTGCAGACCAAAATTATCAAATGTTGTGGAATTTTCTGTCCCTCTTAATGGATGTGGTAO^TCAGA 
AAGGTAGAAGATCAGTCAATTACTTACACCAATATAATCAC 

CGTCAGAAACAACTCCAGATTATTGTGAAGTGTGAAATGGGACATAATTCTACAGTGGAGATAATATACATAACA 

GAAGATGATGTAATAGAAAGTCAAAATGCACTGGGCAAATATAACACCAGCATGGCTCTTTTTGAATCCAATTCA 

TTTGAAAAGACTATACTTGAATCACCATATTATGTGGATTTGAACCAAACTCTTTTTGTTCAAGTTAGTCTGCAC 

ACCTCAGATCCAAATTTGGTGGTGTTTCTTGATACCTGTAGAGCCTCTCCCACCTCTGACTTTGCATCTCCAACC 

TACGACCTAATCAAGAGTGGATGTAGTCGAGATGAAACTTGTT^AGGTGTATCCCTTATTTGGACACTATGGGAGA 

TTCCAGTTTAATGCCTTTAAATTCTTGAGAAGTATGAGCTCTGTGTATCTGCAGTGTAAAGTTTTGATATGTGAT 

AGCAGTGACCACCAGTCTCGCTGCAATCAAGGTTGTGTCTCCAGAAGCiUVACGAGACATTTCTTCATATAAATGG 

AAAACAGATTCCATCATAGGACCCATTCGTCTGAAAAGGGATCGAAGTGCAAGTGGCAATTCAGGATTTCAGCAT 

GAAACACATGCGGAAGAAACTCCAAACCAGCCTTTCAACAGTGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTG 

AATGTGGTGACTGTAGCGACAATCACAGTGAGGCATTTTGTAAATC^ACGGGCAGACTACAAATACCAGA^ 

CAGAACTATTAACTAACAGGTCCAACCCTAAGTGAGACATGTTTCTCCAGGATGCCAAAGGAAATGCTACCTCGT 

GGCTACACATATTATGAATAAATGAGGAAGGGCCTGAAAGTGACACACAGGCCTGCATGTAAAA7UVA 
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FIGURE 344 

MELVRRLMPLTLLILSCLAELTMAEAEGNASCTVSLGGANMAETHKAMILQLNPSENCTWTIE 
RPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSSSTLTFQ 
IVTDSARIQRTVFVFYYFFSPNISIPNCGGYLDTLEGSFTSPNYPKPHPELAYCVWHIQVEKD 
YKIKLNFKEIFLEIDKQCKFDFLAIYDGPSTNSGLIGQVCGRVTPTFESSSNSLTWLSTDYA 
NSYRGFSASYTSIYAENINTTSLTCSSDRMRVIISKSYLEAFNSNGNNLQLKDPTCRPKLSNV 
VEFSVPLNGCGTIRKVEEXJSITYTNIITFSASSTSEVITRQKQLQIIVKCEMGHNSTVEIIYI 
TEDDVIQSQNALGKYNTSMALFESNSFEKTILESPYYVDLNQTLFVQVSLHTSDPNLWFLDT 
CRASPTSDFASPTYDLIKSGCSRDETCKVYPLFGHYGRFQFNAFKFLRSMSSVYLQCKVLICD 
SSDHQSRCNQGCVSRSKRDISSYKWKTDSIIGPIRLKRDRSASGNSGFQHETHAEETPNQPFN 
SVHLFSFMVLALNWTVATITVRHFVNQRADYKYQKLQNY 

Important features: 
Signal sequence: 

amino acids 1-24 

Transmembrane domain : 

amino acids 571-586 

N-glycosylation site, 

amino acids 29-33, 57-61, 67-71, 148-152, 271-275, 370-374, 
394-398, 419-423 

Casein kinase II phosphorylation site. 

amino acids 22-26, 108-112, 289-293, 348-352, 371-375, 379-383, 
408-412, 463-467, 520-524, 556-560 

Tyrosine kinase phosphorylation site. 

amino acids 172-180, 407-415, 407-416, 519-528 

N-myristoylation site. 

amino acids 28-34, 38-44, 83-89, 95-101, 104-110, 226-232 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FIGURE 345 

TGGGGGCCCCCCAGGCTCGCGCGTGGAGCGAAGCAGCMGGGCAGTCGGTGCGCGCTGGCCCTGGCGGTGCTCTC 

GGCCTTGCTGTGTCAGGTCTGGAGCTCTGGGGTGTTCGAACTGAAGCTGCAGGAGTTCGTCAACAAGAAGGGGCT 

GCTGGGGAACCGCAATTGCTGGCGCGGGGGCGCGGGGCCACCGCCGTGCGCCTGCCGGACCTTCTTCCGCGTGTG 

CCTCAAGCACTACCAGGCCAGCGTGTCCCCCGAGCCGCCCTGCACCTACGGCAGCGCCGTCACCCCCGTGCTGGG 

CGTCGACTCCTTCAGTCTGCCCGACGGCGGGGGCGCCGACT.CCGCGTT.CAGCAACCCCATCCGCTTCCCCTTCGG 

CTTCACCTGGCCGGGCACCTTCTCTCTGATTATTGAAGCTCTCCACACAGATTCTCCTGATGACCTCGCAACAGA 

AAACCCAGAAAGACTCATCAGCCGCCTGGCCACCCAGAGGCACCTGACGGTGGGCGAGGAGTGGTCCCAGGACCT 

GCACAGCAGCGGCCGCACGGACCTCAAGTACTCCTACCGCTTCGTGTGTGACGAACACTACTACGGAGAGGGCTG 

CTCCGTTTTCTGCCGTCCCCGGGACGATGCCTTCGGCCACTTCACCTGTGGGGAGCGTGGGGAGAAAGTGTGCAA 

CCCTGGCTGGAAAGGGCCCTACTGCACAGAGCCGATCTGCCTGCCTGGATGTGATGAGCAGCATGGATTTTGTGA 

CAAACCAGGGGAATGCAAGTGCAGAGTGGGCTGGCAGGGCCGGTACTGTGACGAGTGTATCCGCTATCCAGGCTG 

TCTCCATGGCACCTGCCAGCAGCCCTGGCAGTGCAACTGCCAGGAAGGCTGGGGGGGCCTTTTCTGCAACCAGGA 

CCTGAACTACTGCACACACCATAAGCCCTGCAAGAATGGAGCCACCTGCACCAACACGGGCCAGGGGAGCTACAC 

TTGCTCTTGCCGGCCTGGGTACACAGGTGCCACCTGCGAGCTGGGGATTGACGAGTGTGACCCCAGCCCTTGTAA 

GAACGGAGGGAGCTGCACGGATCTCGAGAACAGCTACTCCTGTACCTGCCCACCCGGCTTCTACGGOVAAATCTG 

TGAATTGAGTGCCATGACCTGTGCGGACGGCCCTTGCTTTAACGGGGGTCGGTGCTCAGACAGCCCCGATGGAGG 

GTACAGCTGCCGCTGCCCCGTGGGCTACTCCGGCTTCAACTGTGAGAAGAAAATTGACTACTGCAGCTCTTCACC 

CTGTTCTAATGGTGCCAAGTGTGTGGACCTCGGTGATGCCTACCTGTGCCGCTGCCAGGCCGGCTTCTCGGGGAG 

GCACTGTGACGACAACGTGGACGACTGCGCCTCCTCCCCGTGCGCCAACGGGGGCACCTGCCGGGATGGCGTGAA 

CGACTTCTCCTGCACCTGCCCGCCTGGCTACACGGGCAGGAACTGCAGTGCCCCCGTCAGCAGGTGCGAGCACGC 

ACCCTGCCACAATGGGGCCACCTGCCACGAGAGGGGCCACCGCTATGTGTGCGAGTGTGCCCGAGGCTACGGGGG 

TCCCAACTGCCAGTTCCTGCTCCCCGAGCTGCCCCCGGGCCCAGCGGTGGTGGACCTCACTGAGAAGCTAGAGGG 

CCAGGGCGGGCCATTCCCCTGGGTGGCCGTGTGCGCCGGGGTCATCCTTGTCCTCATGCTGCTGCTGGGCTGTGC 

CGCTGTGGTGGTCTGCGTCCGGCTGAGGCTGCAGAAGCACCGGCCCCCAGCCGACCCCTGCCGGGGGGAGACGGA 

GACCATGAACAACCTGGCCAACTGCCAGCGTGAGAAGGACATCTCAGTCAGCATCATCGGGGCCACGCAGATCAA 

GAACACCAACAAGAAGGCGGACTTCCACGGGGACCACAGCGCCGACAAGAATGGCTTCAAGGCCCGCTACCCAGC 

GGTGGACTATAACCTCGTGCAGGACCTCAAGGGTGACGACACCGCCGTCAGGGACGCGCACAGCAAGCGTGACAC 

CAAGTGCCAGCCCCAGGGCTCCTCAGGGGAGGAGAAGGGGACCCCGACCACACTCAGGGGTGGAGAAGCATCTGA 

AAGAAAAAGGCCGGACTCGGGCTGTTCAACTT(^AAAGACACCAAGTACCAGTCGGTGTACGTCATATCCGAGGA' 

GAAGGATGAGTGCGTCATAGCAACTGAGGTGTAAAATGGAAGTGAGATGGCAAGACTCCCGTTTCTCTTAAAATA 

AGTAAAATTCCAAGGATATATGCCCCAACGAATGCTGCTGAAGAGGAGGGAGGCCTCGTGGACTGCTGCTGAGAA 

ACCGAGTTCAGACCGAGCAGGTTCTCCTCCTGAGGTCCTCGACGCCTGCCGACAGCCTGTCGCGGCCCGGCCGCC 

TGCGGCACTGCCTTCCGTGACGTCGCCGTTGCACTATGGACAGTTGCTCTTAAGAGAATATATATTTAAATGGGT 

GAACTGAATTACGCATAAGAAGCATGCACTGCCTGAGTGTATATTTTGGATTCTTATGAGCCAGTCTTTTCTTGA 

ATTAGAAACACAAACACTGCCTTTATTGTCCTTTTTGATACGAAGATGTGCTTTTTCTAGATGGAAAAGATGTGT 

GTTATTTTTTGGATTTGTAAAAATATTTTTCATGATATCTGTAAAGCTTGAGTATTTTGTGATGTTCGTTTTTTA 

TAATTTAAATTTTGGTAAATATGTACAAAGGCACTTCGGGTCTATGTGACTATATTTTTTTGTATATAAATGTAT 

TTATGGAATATTGTGCAAATGTTATTTGAGTTTTTTACTGTTTTGTTAATGAAGAAATTCCTTTTTAAAATATTT 

TTCCAAAATAAATTTTATGAATGACAAAAAAAAAAAAAAAAAAAAAAAA^^ 

AAAAAAAA 
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FIGURE 346 

MGSRCALALAVLSALLCQVWSSGVFELKLQEFVNKKGLLGNRNCCRGGAGPPPCACRTFFRVC 
LKHYQASVSPEPPCTYGSAVTPVLGVDSFSLPDGGGADSAFSNPIRFPFGFTWPGTFSLIIEA 
LHTDSPDDLATENPERLISRLATQRHLTVGEEWSQDLHSSGRTDLKYSYRFVCDEHYYGEGCS 
VFCRPRDDAFGHFTCGERGEKVCNPGWKGPYCTEPICLPGCDEQHGFCDKPGECKCRVGWQGR 
YCDECIRYPGCLHGTCQQPWQCNCQEGWGGLFCNQDLNYCTHHKPCKNGATCTNTGQGSYTCS 
CRPGYTGATCELGIDECDPSPCKNGGSCTDLENSYSCTCPPGFYGKICELSAMTCADGPCFNG 
GRCSDSPDGGYSCRCPVGYSGFNCEKKIDYCSSSPCSNGAKCVDLGDAYLCRCQAGFSGRHCD 
DNVDDCASSPCANGGTCRDGVNDFSCTCPPGYTGRNCSAPVSRCEHAPCHNGATCHERGHRYV 
CECARGYGGPNCQFLLPELPPGPAWDLTEKLEGQGGPFPWVAVCAGVILVLMLLLGCAAVW 
CVRLRLQKHRPPADPCRGETETMNNLANCQREKDISVSIIGATQIKNTNKKADFHGDHSADKN 
GFKARYPAVDYNLVQDLKGDDTAVRDAHSKRDTKCQPQGSSGEEKGTPTTLRGGEASERKRPD 
SGCSTSKDTKYQSVYVISEEKDECVIATEV 

Important features: 
Signal sequence: 

Amino acids 1-21 

Transmembrane domain: 

Amino acids 546-566 

N-glycosylation site: 

Amino acids 477-481 

cAMP- and cOdP-dependent protein kinase phosphorylation site: 

Amino acids 660-664 

Tyrosine kinase phosphorylation sites: 

Amino acids 176-185; 252-261 

N-myristoylation sites: 

Amino acids 2-8;37-43;40-46;98-104;99-105;262-268;281-287; 
282-288; 301-307; 310-316; 328-334;340-344; 378-384; 387-393; 512-518; 
676-682; 683-689; 695-701 

Aspartic acid and asparagine hydroxylation sites: 

Amino acids 343-355; 420-432; 458-470 

Prokaryo tic membrane lipoprotein lipid attachment site: 

Amino acids 552-563 

EGF-like domain cysteine pattern signature: 

Amino acids 243-255;274-286; 314-326; 352-364; 391-403; 429-441; 
467-479;505-517 
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FIGURE 347 

CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCAACA 

TCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGCCCAGCCAG 

GGAGCCGGCCGGGAAGCGCGAT^GGGCCCCAGCCGCCTCGCTCCTGCtCCTGCTCCTGCTGT 

TCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCCAGCCCTGGACAT 

CTGATGAAACAGTGGTGGCTGGTGGCACCGTGGTGCTCAAGTGCCAAGTGAAAGATCACGAGG 

ACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACTTTGGGGAGAAGAGAGCCC 

TTCGAGATAATCG7^ATTCAGCTGGTTACCTCTACGCCCCACGAGCTCAGCATCAGCATCAGCA 

ATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTATGCCTGTGCGAACTG 

CCAAGTCCCTCGTCACTGTGCTAGGAATTCCACAGAAGCCCATCATCACTGGTTATAAATCTT 

CATTACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAGCCTGCAGCCC 

GGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCATACAGGAAGATC 

CCAATGGTAAAACCTTCACTGTCAGCAGCTCGGTGACATTCCAGGTTACCCGGGAGGATGATG 

GGGCGAGCATCGTGTGCTCTGTGAACCATGAATCTCTAAAGGGAGCTGACAGATCCACCTCTC 

AACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCCTCCCCATCCTCGTG 

AGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCCCCCAGCAGTACCTAT 

GGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGTGCCCTGATCTTCCCTT 

TCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACAGCCACCAGCAACATGGGCAGCTACA 

AGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCTCCTCCTCCAGCACCTACC 

ACGCCATCATCGGTGGGATCGTGGCTTTCATTGTCTTCCTGCTGCTCATCATGCTCATCTTCC 

TTGGCCACTACTTGATCCGGCACAAAGGAACCTACCTGACACATGAGGCAAAAGGCTCCGACG 

ATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCGGGCAGTCAGGAGGGGACGACA 

AGAAGGAATATTTCATCTA^AGGCGCCTGCCCACTTCCTGCGCCCCCCAGGGGCCCTGTGGGG 

ACTGCTGGGGCCGTCACCAACCCGGACTTGTACAGAGCAACCGCAGGGCCGCCCCTCCCGCTT 

GCTCCCCAGCCCACCCACCCCCCTGTACAGAATGTCTGCTTTGGGTGCGGTTTTGTACTCGGT 

TTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGGTTGCCCTCAGCCCTTTCCGTGGCTT 

CTCTGCATTTGGGTTATTATTATTTTTGTAACAATCCCA7VATCAAATCTGTCTCCAGGCTGGA 

GAGGCAGGAGCCCTGGGGTGAGAAAAGCAAAAAACAAACAAAAAACA 



WO 01/40466 



PCT/US00/32678 



348/550 

FIGURE 348 

MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSSLQWS 
NPAQQTLYFGEKRALRDNRIQLVTSTPHELSISISNVALADEGEYTCSIFTMPVRTAKSLVTV 
LGIPQKPIITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQEDPNGKTFT 
VSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPDPPHPREGQKLLL 
HCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPFLNKSDSGTYGCTATSNMGSYKAYYTLN 
VNDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLIFLGHYLIRHKGTYLTHEAKGSDDAPDADT 
AI INAEGGQSGGDDKKE YFI 

Important features: 
Signal sequence: 

amino acids 1-20 

Transmembrane domain: 

amino acids 331-352 

N-glycosylation site. 

amino acids 25-29, 290-294 

Casein kinase II phosphorylation site. 

amino acids 27-31, 35-39, 89-93, 141-145, 199-203, 388-392 
N-myristoylation sites. 

amino acids 2-8, 23-29, 156-162, 218-224, 295-301, 298-304, 
306-310, 334-340, 360-364, 385-389, 386-390 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FIGURE 349 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAGGACAGCAGCAAAG 
AGGGCAACACAGGCTGATAAGACCAGAGACAGCAGGGAGATTATTTTACCATACGCCCTCAGGACGTTCCCTCTA 

TTTCCCACCACATTGTATTTTATTTCCGTACTTCAGAAATGGGCCTACAGACCACAAAGTGGCCCAGCCATGGGG 

CTTTTTTCCTGAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCCCTA 

GTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTGCCTCTTGGGATCCCGG 

AGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGCTGGATTTCCTGCAGAACTGCACAATGTAC 

AGTCGGTGCACACGGTCTACCTGTATGGCAACCAACTGGACGAATTCCCCATGAACCTTCCCAAGAATGTCAGAG 

TTCTCCATTTGCAGGAAAACAATATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGC 

TGCACCTGGATGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCCTCAAAT 

TGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGACTTGCAAGAGCTGAGAGTGG 

ATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAATCTCACGAGCTTGGAGCGTCTTATTGTGGACG 

GGAACCTCCTGACCAACAAGGGTATCGCCGAGGGCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTG 

TACGTAATTCGCTGTCCCACCCTCCTCCCGATCTCCCAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAACC 

AGATAAACCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCAACAACC 

TGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTGAAGCAGCTCACTGCTCGGAATAACCCTTGGT 

TTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAAATATATCCCTTCATCTCTCAACGTGCGGGGTTTCA 

TGTGCCAAGGTCCTGAACAAGTCCGGGGGATGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCA 

CGACCCCCGGCCTGCCTCTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTA 

TTCCAAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCACGATTCCTGACTGGGATG 

GCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATCCATTTTGTGAATGATACTTCCATTC 

AAGTCAGCTGGCTCTCTCTCTTCACCGTGATGGCATACAAACTCACATGGGTGAAAATGGGCCACAGTTTAGTAG 

GGGGCATCGTTCAGGAGCGCATAGTCAGCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCA 

CCTATCGGATTTGTTTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGCCA 

CCACCCATGCCTCCTATCTGAACAACGGCAGCAACACAGCGTCCAGCCATGAGCAGACGACGTCCCACAGCATGG 

GCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTTGTGCTGGTGGTCTTGCTCAGCGTCTTTT 

GCTGGCATATGCACAAAAAGGGGCGCTACACCTCCCAGAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATT 

ATTGCGAGGCAGGCACCAAGAAGGACAACTCCATCCTGGAGATGACAGAAACCAGTTTTCAGATCGTCTCCTTAA 

ATAACGATCAACTCCTTAAAGGAGATTTCAGACTGCAGCCCATTTACACCCCAAATGGGGGCATTAATTACACAG 

ACTGCCATATCCCCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGCACTGCCATACGS^CAGC 

CAGAGGCCCAGCGTTATCAAGGCGGACAATTAGACTCTTGAGAACACACTCGTGTGTGCACATAAAGACACGCAG 

ATTACATTTGATAAATGTTACACAGATGCATTTGTGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAA 

TGGGATTTAAAAAAAGTGCTATCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAA 

TCTT 
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FIGURE 350 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRNFVYCNERSLTSVPLGIPE 
GVTVLYLHNNQINNAGFPAELHNVQSVHTVYLYGNQLDEFPMNLPKNVRVLHLQENNIQTISR 
AALAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKNHLSSVPVGLPVDLQELRVDE 
NRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRNSLSHPPPDLPGT 
HLIRLYLQDNQINHIPLTAFSNLRKLERLDISNNQLRMLTQGVFDNLSNLKQLTARNNPWFCD 
CSIKWVTEWLKYIPSSLNVRGFMCQGPEQVRGMAVRELNMNLLSCPTTTPGLPLFTPAPSTAS 
PTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPPISERIQLSIHFVNDTSIQVSW 
LSLFTVMAYKLTWVKMGHSLVGGIVQERIVSGEKQHLSLVNLEPRSTYRICLVPLDAFNY'RAV 
EDTICSEATTHASYLNNGSNTASSHEQTTSHSMGSPFLLAGLIGGAVIFVLWLLSVFCWHMH 
KKGRYTSQKWKYNRGRRKDDYCEAGTKKDNSILEMTETSFQIVSLNNDQLLKGDFRLQPIYTP 
NGGINYTDCHIPNNMRYCNSSVPDLEHCHT 

Important features: 
Signal peptide: 

amino acids 1-42 
Transmembrane domain: 
amino acids 542-561 
N-glycosylation site. 

amino acids 202-206, 298-302, 433-437, 521-525, 635-639, 649-653 
Casein kinase II phosphorylation site. 

amino acids 204-208, 407-411, 527-531, 593-597, 598-602, 651-655 
Tyrosine kinase phosphorylation site, 
amino acids 319-328 
N-myristoylation site. 

amino acids 2-8, 60-66, 149-155, 213-219, 220-226, 294-300, 

522-528, 545-551, 633-639 

Amidation site. 

amino acids 581-585 

Leucine zipper pattern. 

amino acids 164-186 

Phospholipase A2 aspartic acid active site. 

amino acids 39-50 
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FIQURE 35 1 

AGCCGACGCTGCTCAAGCTGCAACTCTGTTGCAGTTGGCAGTTCTTTTCGGTTTCCCTCCTGCTGTTTGGGGGCA 
TGAAAGGGCTTCGCCGCCGGGAGTAAAAGAAGGAATTGACCGGGCAGCGCGAGGGAGGAGCGCGCACGCGACCGC 
GAGGGCGGGCGTGCACCCTCGGCTGGAAGTTTGTGCCGGGCCCCGAGCGCGCGCCGGCTGGGAGCTTCGGGTAGA 
GACCTAGGCCGCTGGACCGCGATGAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCTGTGC 
GCGGTGCTGGGGCGCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAGCCGCC 
GAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAAGCGGCTAGCGCGTCTT 
CCCGAGCCACTCCCGTCCTGGGTCGCTCGGCTGGACTTAAGTCACAACAGATTATCTTTCATCAAGGCAAGTTCC 
ATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCAAATCTGGGACCA 
GTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACATCTGAAAGAG 
TTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCAGAGCTCCAAACTGCATTTCCAGCCCTACAG 
CTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGTATTTTGACAATTTGGCCAACACA 
CTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAA 
CATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGGTGCTCTGAAGTCT 
CTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAACATGGAAATTTTG 
CAGCTGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATGCTGCAGGAACTTCAT 
CTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCAGAAGCTCAGTGAGCTGGACCTA 
ACTTTCAATCACTTATCAAGGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTACTAAATACACTGCACATTGGG 
AACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTTGGATCTGAAGAAC 
AATGAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACTC 
CAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCATCTAGACCTGAGT 
GACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCACAAATGAAGAAACTGCAACAATTGCATTTAAATACA 
TCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTGGGTGGCGGAAAACAACTTTCAGAGCTTTGTA 
AATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGT 
GATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCCAATTTGAGTTTC 
ATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAATGAACTACTGCATGAT 
GCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATGGAGTATACCACCATCCTTCGGCTG 
CGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCCAATCACTTTGGTTCATCCTACTCTGTC 
AAAGCCAAGCTTACAGTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGGCC 
ATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGGGGCACAGAC 
TTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTGTTCTTTATCGTGGATGTGAAGATA 
GAGGACATTGGGGTATACAGCTGCACAGCTCAGAACAGTGCAGGAAGTATTTCAGCAAATGCAACTCTGACTGTC 
CTAGAAACACCATCATTTTTGCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGC 
ATTGCTGGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCAC 
TTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGTGATGCTGGGAAATACACATGTGAG 
ATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCCACTCCAACCTGCGACTCCCCT 
CAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGT 
GTGGTGGGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGCGGAGGAATGAAGATTGCAGCATTACC 
AACACAGATGAGACCAACTTGCCAGCAGATATTCCTAGTTATTTGTCATCTCAGGGAACGTTAGCTGACAGGCAG 
GATGGGTACGTGTCTTCAG7U\ACTGGAAGCCACCACCAGTTTGTCACATCTTCAGGTGCTGGATTTTrCTTACCA 
CAACATGACAGTAGTGGGACCTGCCATATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCTGTTC 
CTTTGTCCGTTTTTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACA 
TATCATACAGGTTGCAGTCCTGACCCAAGAACAGTTTTAATGGACCACTATGAGCCCAGTTACATAAAGAAAAAG 
GAGTGCTACCCATGTTCTCATCCTTGAGAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACAT 
GTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCC 
TCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACCTTTGGAAAA 
GCTCTCAGGAGACCTCACCTAGATGCCTATTCAAGCTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTAT 
TTGAAAGCTCATTCTTCCCCAGACTTGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAA 
GAAAATCACATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTATGACTTGGAC 
ACATAGACTGAATGAGACCAAAGGA7\AAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAGAGAGAGAAT 
CTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAATGCTTTATTTATACAGATGAACCAAAATTAC 
AAAAAGTTATGAAAATTTTTATACTGGGAATGATGCTCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTG 
TTTTATGCAAAAAAGTATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGA 
TTTCTTTTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTTTTAAATAGAAGTT 
ACTTCATTATATTTTGCACATTATATTTAATAAM^ 
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FIGURE 352 

MSAPSLRARAAGLGLLLCAVLGRAGRS DSGGRGELGQ PSGVAAERPC PTTCRCLG DLLDCS RKRLARL PE PLPSW 
VARLDLSHNRLSFIKASSMSHLQSLREVKLNNNELETIPNLGPVSANITLLSLAGNRIVEILPEHLKEFQSLETL 
DLSSNNISELQTAFPALQLKYLYLNSNRVTSMEPGYFDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRN 
KIKNVDGLTFQGLGALKSLKMQRNGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAIN 
RISPDAWEFCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLJCNNEISWTI 
EDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAFSQMKKLQQLHLNTSSLLCDC 
QLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCDDFPKPQITVQPETQSAIKGSNLSFICSAASS 
SDSPMTFAWKKDNELLHDAEMENYAHLRAQGGEVMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVN 
MLPS FTKT PMDLT IRAGAMARLECAAVGH PAPQ IAWQKDGGTDFPAARERRMH VMPE DDV FFI VDVK IE D IGVYS 
CTAQNSAGS I SANATLT VLETPS FLRPLLDRTVTKGETAVLQC IAGGS PPPKLNWTKDDS PLWTERH FFAAGNQ 
LLIIVDSDVSDAGKYTCEMSNTLGTERGNVRLSVIPTPTCDSPQMTAPSLDDDGWATVGWIIAWCCWGTSLV 
WWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTLADRQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGT 
CHIDNSSEADVEAATDLFLCPFLGSTGPMYLKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSH 
PSEESCERSFSNISWPSHVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGKALRRPHL 
DAYSSFGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYDLDT 

Important: features: 
Signal sequence: 

amino acids 1-27 



Transmembrane domain: 

amino acids 808-828 



N-glycosylation site* 

amino acids 122-126, 156-160, 274-278, 442-446, 469-473, 515-519, 
688-692, 729-733, 905-909, 987-991, 999-1003, 1016-1020 

Glycosaminoglycan attachment site* 

amino acids 886-890 

Casein kinase II phosphorylation site. 

amino acids 99-103, 180-184, 263-267, 314-318, 324-328 r 374-378, 
383-387, 407-411, 524-528, 608-612, 692-696, 709-713, 731-735, 
799-803, 843-847, 863-867, 907-911, 1003-1007, 1018-1022, 
1073-1077, 1079-1083, 1081-1085 

Tyrosine kinase phosphorylation site. 

amino acids 667-675 

N-myristoylation site* 

amino acids 14-20, 36-42, 239-245, 257-263, 380-386, 427-433, 
513-519, 588-594, 672-678, 683-687, 774-780, 933-939 

Leucine zipper pattern. 

amino acids 58-80, 65-87 
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FIGURE 353 

GGGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCTGGCTTCGGACATTGG 

AGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGGTCGCTGTTACTTTGTGATGAGATCGGGGATGA 

ATTGCTCGCTTTAAAAATGCTGCTTTGGATTCTGTTGCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGTTAC 

AGGGGACGTTTGCAAAGAGAAGATCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGTU^AAAAA 

GGGCTTCACAAGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTCCCT 

CACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGCACATGGAAAACAATGGCTTGCA 

TGAAATCGTTCCGGGGGCTTTTCTGGGGCTGCAGCTGGTGAAAAGGCTGCACATCAACAACAACAAGATCAAGTC 

TTTTCGAAAGCAGACTTTTCTGGGGCTGGACGATCTGGAATATCTCCAGGCTGATTTTAATTTATTACGAGATAT 

AGACCCGGGGGCCTTCCAGGACTTGAACAAGCTGGAGGTGCTCATTTTAAATGACAATCTCATCAGCACCCTACC 

TGCCAACGTGTTCCAGTATGTGCCCATCACCCACCTCGACCTCCGGGGTAACAGGCTGAAAACGCTGCCCTATGA 

GGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTTGGGACTGCACCTGTGATCT 

GCTCTCCCTGAAAGAATGGCTGGAAAACATTCCCAAGAATGCCCTGATCGGCCGAGTGGTCTGCGAAGCCCCCAC 

CAGACTGCAGGGTAAAGACCTCAATGAAACCACCG7^ACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAG 

TCTCCCGGCGCCCCCTGCCCAAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCCTTTCAAGACAAATGGGCA 

AGAGGATCATGCGACACCAGGGTCTGCTCCAAACGGAGGTACAAAGATCCCAGGCAACTGGCAGATCAAAATCAG 

ACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCTTAGCTAACAGTTTACCCTGCCCTGGGGGCTG 

CAGCTGCGACCACATCCCAGGGTCGGGTTTAAAGATGAACTGCAACAACAGGAACGTGAGCAGCTTGGCTGATTT 

GAAGCCCAAGCTCTCTAACGTGCAGGAGCTTTTCCTACGAGATAACAAGATCCACAGCATCCGAAAATCGCACTT 

TGTGGATTACAAGAACCTCATTCTGTTGGATCTGGGCAACAATAACATCGCTACTGTAGAGAACAACACTTTCAA 

GAACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCGCGGGAGAAATTCGCGGG 

GCTGCAAAACCTAGAGTACCTGAACGTGGAGTACAACGCTATCCAGCTCATCCTCCCGGGCACTTTCAATGCCAT 

GCCCAAACTGAGGATCCTCATTCTCAACAACAACCTGCTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTC 

GCTCTCTAAACTCAGCCTGC^CAACAATTACTTCATGTACCTCCCGGTGGCAGGGGTGCTGGACCAGTTAACCTC 

CATCATCCAGATAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCACAATTGTGCCTTTCAAGCAGTGGGCAGA 

ACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTTTAGAAAGGATTTCAT 

GCTCCTCTCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCTCGCCCACGTTAACTTCGCACAGTAAAAA 

CAGCACTGGGTTGGCGGAGACCGGGACGCACTCCAACTCCTACCTAGACACCAGCAGGGTGTCCATCTCGGTGTT 

GGTCCCGGGACTGCTGCTGGTGTTTGTCACCTCCGCCTTCACCGTGGTGGGCATGCTCGTGTTTATCCTGAGGAA 

CCGAAAGCGGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAGACAGTCTGTGACTC 

TTCCTACTGGCACAATGGGCCTTACAACGCAGATGGGGCCCACAGAGTGTATGACTGTGGCTCTCACTCGCTCTC 

AGACTAAGACCCCAACCCCAATAGGGGAGGGCAGAGGG7VAGGCGATACATCCTTCCCCACCGCAGGCACCCCGGG 

GGCTGGAGGGGCGTGTACCCAAATCCCCGCGCCATCAGCCTGGATGGGCATAAGTAGATAAATAACTGTGAGCTC 

GCACAACCG7VAAGGGCCTGACCCCTTACTTAGCTCCCTCCTTGAAACAAAGAGCAGACTGTGGAGAGCTGGGAGA 

GCGCAGCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCCAGCACGACCCTGCTGGAAGAACTGACA 

GTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCCGCGGTTCTATACATATATACATATATCCACATC 

TATATAGAGAGATAGATATCTATTTTTCCCCTGTGGATTAGCCCCGTGATGGCTCCCTGTTGGCTACGCAGGGAT 

GGGCAGTTGCACGAAGGCATGAATGTATTGTAAATAAGTAACTTTGACTTCTGAC 
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FIGURE 354 

MLLWILLLETSLCFAAGNVTGDVCKEKICSCNEIEGDLHVDCEKKGFTSLQRFTAPTSQFYHL 
FLHGNSLTRLFPNEFANFYNAVSLHMENNGLHEIVPGAFLGLQLVKRLHINNNKIKSFRKQTF 
LGLDDLEYLQADFNLLRDIDPGAFQDLNKLEVLILNDNLISTLPANVFQYVPITHLDLRGNRL 
KTLPYEEVLEQIPGIAEILLEDNPWDCTCDLLSLKEWLENIPECNALIGRVVCEAPTRLQGKDL 
NETTEQDLCPLKNRVDSSLPAPPAQEETFAPGPLPTPFKTNGQEDHATPGSAPNGGTKIPGNW 
QIKIRPTAAIATGSSRNKPLANSLPCPGGCSCDHIPGSGLKMNCNNRNVSSLADLKPKLSNVQ 
ELFLRDNKIHSIRKSHFVDYKNLILLDLGNNNIATVENNTFKNLLDLRWLYMDSNYLDTLSRE 
KFAGLQNLEYLNVEYNAIQLILPGTFNAMPKLRILILNNNLLRSLPVDVFAGVSLSKLSLHNN 
YFMYLPVAGVLDQLTSIIQIDLHGNPWECSCTIVPFKQWAERLGSEVLMSDLKCETPVNFFRK 
DFMLLSNDEICPQLYARISPTLTSHSKNSTGLAETGTHSNSYLDTSRVSISVLVPGLLLVFVT 
SAFTWGMLVFILRNRKRSKRRDANSSASEINSLQTVCDSSYWHNGPYNADGAHRVYDCGSHS 
LSD 

Important features: 

Signal sequence: 

amino acids 1-15 

Transmembrane domain : 

amino acids 618-638 

N-glycosylation site. 

amino acids 18-22, 253-257, 363-367, 416-420, 595-599, 655-659 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 122-126, 646-650 

Casein kinase II phosphorylation site. 

amino acids 30-34, 180-184, 222-226, 256-260, 366-370, 573-577, 
608-612, 657-661, 666-670, 693-697 

N-xnyristoylation site. 

amino acids 17-23, 67-73, 100-106, 302-308, 328-334, 343-349, 
354-360, 465-471, 493-499, 598-604, 603-609 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 337-348 
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AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGGGCTGCACCGGGCCTG 

GCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGCCGCTGGGCCCGCGGGGGGATTCTTGG 

CAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGGAAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAG 

GGCGGTGACCGCGCTCCAGACACAGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGC 

GGGGCCTCAGAGAATCAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGGCGG 

CGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTGCACCACGCTACCATGAA 

GCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTCAGCACCGTGCGTGCGGGCGCCGAGCTGCG 

CGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGGGCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACT 

GGAGCGCAGGCGTTCCCACTGCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCCGG 

CGGTCTCGAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGCGGTACT 

CCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGCGCGCCAACGGCTACCTGTG 

CAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGGGCCGCCTCTAACTTGAGCTATCGCGCGCCCTT 

CCAGCTGCACAGCGCCGCTCTGGACTTCAGTCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCC 

GATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTG 

CCCCGGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCTAACTGCCTAGACGACTTGGGAGGCTTTGCCTG 

CGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCAGTGGGGAAGGACAGCCGACCCT 

TGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACTGCAACCAGCCCCGTGCCGCAGAGAACATGGCCAAT 

CAGGGTCGACGAGAAGCTGGGAGAGACACCACTTGTCCCTGAACAAGACAATTCAGTAACATCTATTCCTGAGAT 

TCCTCGATGGGGATCACAGAGCACGATGTCTACCCTTCAAATGTCCCTTCAAGCCGAGTCAAAGGCCACTATCAC 

CCCATCAGGGAGCGTGATTTCCAAGTTTAATTCTACGACTTCCTCTGCCACTCCTCAGGCTTTCGACTCCTCCTC 

TGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCTTGACCATGACAGTACTGGGGCTTGT 

C^GCTCTGCTTTCACGAAAGCCCCTCTTCCC^GCC^GGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGA 

TCCTGAGCCCGCTGCTTTGGGCTCC^GTTCTGCACATTGCACAAACAATGGGGTGAAAGTCGGGGACT 

GCGGGACAGAGCAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGACA 

TGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTACTTGTGTAACTGACAA 

TTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAGGAGCTAAATCAGAACTGCACACTCCTTC 

CCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGATGGTGATACTGGGGGACCGGGTAGTGCTGGGGAGAGATATT 

TTCTTATGTTTATTCGGAGAATTTGGAGAAGTGATTGAACTTTTCAAGACATTGGAAACAAATAGAACACAATAT 

AATTTACATTAAAAAATAATTTCTACC7UU\ATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTATATTGG 

TTCGAAATCCCAGGGAAAAAAATAAAZ^ATAAAAAATTAAAGGATTGTTGAT 
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FIGURE 356 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMKRQAAEEACILRGGALST 
VRAGAELRAVLALLRAGPGPGGGSKDLLFWVALERRRSHCTLENEPLRGFSWLSSDPGGLESD 
TLQWVEEPQRSCTARRCAVLQATGGVEPAGWKEMRCHLRANGYLCKYQFEVLCPAPRPGAASN 
LSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSGDVLCPCPGRYLR 
AGKCAELPNCLDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTGVPTRRPPATATSPVP 
QRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTMSTLQMSLQAESKATITPSGSVIS 
KFNSTTSSATPQAFDSSSAWFIFVSTAVWLVILTMTVLGLVKLCFHESPSSQPRKESMGPP 
GLESDPEP/y^LGSSSAHCTNNGVKVGDCDLRDRAEGALLAESPLGSSDA 

Important features : 

Signal sequence: 

amino acids 1-16 . 

Transmembrane domain : 

amino acids 399-418 

N-glycosylation site. 

amino acids 189-193, 381-385 

Glycosaminoglycan attachment site. 

amino acids 289-293 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 98-102, 434-438 

Casein kinase II phosphorylation site. 

amino acids 275-279, 288-292, 342-346, 445-449 

N-myristoylation site. 

amino acids 30-36, 35-41, 58-64, 59-65, 121-127, 151-157, 

185-191, 209-215, 267-273, 350-356 f 374-380, 453-459, 463-469, 
477-483 

Aspartic acid and asparagine hydroxylation site. 

amino acids 262-274 
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FIGURE 357 

CCCATCTCAAGCTGATCTTGGCACCTCTCATGCTCTGCTCTCTTCAACCAGACCTCTACATTCCATTTTGGAAGA 
AGACTAAAAATCGTGTTTCCAATGTGGACACTGAAGAGAC 

AAACTCCTTGGGGCTAGATGGTTTCCTAAAACTCTGCCCTGTGATGTCACTCTGGATGTTCCAAAGAACCATGTG 
ATCGTGGACTGCACAGACAAGCATTTGACAGAAATTGCTGGAGGTATTCCCACGAACACCACGAACCTCACCCTC 
ACCATTAACCACATACCAGACATCTCCCCAGCGTCCTTTCACAGACTGGACCATCTGGTAGAGATCGATTTCAGA 
TGCAACTGT GTACCT ATTCCACTGGGGTCAAAAAACAACAT GTGCATCAAGAGGCTGCAGATTAAACCCAG AAGC 
TTTAGTGGACTCACTTATTTAAAATCCCTTTACCTGGATGGAAACCAGCTACTAGAGATACCGCAGGGCCTCCCG 
CCTAGCTTACAGCTTCTCAGCCTTGAGGCCAACAACATCTTTTCCATCAGAAAAGAGAATCTAACAGAACTGGCC 
AACATAGAAATACTCTACCTGGGCCAAAACTGTTATTATCGAAATCCTTGTTATGTTTCATATTCAATAGAGAAA 
GATGCCTTCCTAAACTTGACAAAGTTAAAAGTGCTCTCCCTGAAAGATAACAATGTCACAGCCGTCCCTACTGTT 
TTGCCATCTACTTTAACAGAACTATATCTCTACAACAACATGATTGCAAAAATCCAAGAAGATGATTTTAATAAC 
CTCAACCAATTACAAATTCTTGACCTAAGTGGAAATTGCCCTCGTTGTTATAATGCCCCATTTCCTTGTGCGCCG 
TGTAAAAATAATTCTCCCCTACAGATCCCTGTAAATGCTTTTGATGCGCTGACAGAATTAAAAGTTTTACGTCTA 
CACAGTAACTCTCTTCAGCATGTGCCCCCAAGATGGTTTAAGAACATCAACAAACTCCAGGAACTGGATCTGTCC 
CAAAACTTCTTGGCCAAAGAAATTGGGGATGCTAAATTTCTGCATTTTCTCCCCAGCCTCATCCAATTGGATCTG 
TCTTTCAATTTTGAACTTCAGGTCTATCGTGCATCTATGAATCTATCACAAGCATTTTCTTCACTGAAAAGCCTG 
AAAATTCTGCGGATCAGAGGATATGTCTTTAAAGAGTTGAAAAGCTTTAACCTCTCGCCATTACATAATCTTCAA 
AATCTTGAAGTTCTTGATCTTGGCACTAACTTTATAAAAATTGCTAACCTCAGCATGTTTAAACAATTTAAAAGA 
CTGAAAGTCATAGATCTTTCAGTGAATAAAATATCACCTTCAGGAGATTCAAGTGAAGTTGGCTTCTGCTCAAAT 
GCCAGAACTTCTGTAGAAAGTTATGAACCCCAGGTCCTGGAACAATTACATTATTTCAGATATGATAAGTATGCA 
AGGAGTTGCAGATTCAAAAACAAAGAGGCTTCTTTCATGTCTGTTAATGAAAGCTGCTACAAGTATGGGCAGACC 
TTGGATCTAAGTAAAAATAGTATATTTTTTGTCAAGTCCTCTGATTTTCAGCATCTTTCTTTCCTCAAATGCCTG 
AATCTGTCAGGAAATCTCATTAGCCAAACTCTTAATGGCAGTGAATTCCAACCTTTAGCAGAGCTGAGATATTTG 
GACTTCTCCAACAACCGGCTTGATTTACTCCATTCAACAGCATTTGAAGAGCTTCACAAACTGGAAGTTCTGGAT 
ATAAGCAGTAATAGCCATTATTTTC^TCAGAAG^AATTACTCATATGCTAAACTTTACCAAGAACCTAAAGGTT 
CTGCAGAAACTGATGATGAACGACAATGACATCTCTTCCTCCACCAGCAGGACCATGGAGAGTGAGTCTCTTAGA 
ACTCTGGAATTCAGAGGAAATCACTTAGATGTTTTATGGAGAGAAGGTGATAACAGATACTTACAATTATTCAAG 
AATCTGCTAAAATTAGAGGAATTAGACATCTCTAAAAATTCCCTAAGTTTCTTGCCTTCTGGAGTTTTTGATGGT 
ATGCCTCCAAATCTAAAGAATCTCTCTTTGGCCAAAAATGGGCTCAAATCTTTCAGTTGGAAGAAACTCCAGTGT 
CTAAAGAACCTGGAAACTTTGGACCTCAGCCACAACCAACTGACCACTGTCCCTGAGAGATTATCCAACTGTTCC 
AGAAGCCTCAAGAATCTGATTCTTAAGAATAATCAAATCAGGAGTCTGACGAAGTATTTTCTACAAGATGCCTTC 
CAGTTGCGATATCTGGATCTCAGCTCAAATAAAATCCAGATGATCCAAAAGACCAGCTTCCCAGAAAATGTCCTC 
AACAATCTGAAGATGTTGCTTTTGCATCATAATCGGTTTCTGTGCACCTGTGATGCTGTGTGGTTTGTCTGGTGG 
GTTAACCATACGGAGGTGACTATTCCTTACCTGGCCACAGATGTGACTTGTGTGGGGCCAGGAGCACACAAGGGC 
CAAAGTGTGATCTCCCTGGATCTGTACACCTGTGAGTTAGATCTGACTAACCTGATTCTGTTCTCACTTTCCATA 
TCTGTATCTCTCTTTCTCATGGTGATGATGACAGCAAGTCACCTCTATTTCTGGGATGTGTGGTATATTTACCAT 
TTCTGTAAGGCCAAGATAAAGGGGTATCAGCGTCTAATATCACCAGACTGTTGCTATGATGCTTTTATTGTGTAT 
GACACTAAAGACCCAGCTGTGACCGAGTGGGTTTTGGCTGAGCTGGTGGCCAAACTGGAAGACCCAAGAGAGAAA 
CATTTTAATTTATGTCTCGAGGAAAGGGACTGGTTACCAGGGCAGCCAGTTCTGGAAAACCTTTCCCAGAGCATA 
CAGCTTAGCA/^AAAGACAGTGTTTGTGATGACAGACAAGTATGCAAAGACTGAAAATTTTAAGATAGCATTTTAC 
TTGTCCCATCAGAGGCTCATGGATGAAAAAGTTGATGTGATTATCTTGATATTTCTTGAGAAGCCCTTTCAGAAG 
TCCAAGTTCCTCCAGCTCCGGAAAAGGCTCTGTGGGAGTTCTGTCCTTGAGTGGCCAACAAACCCGCAAGCTCAC 
CCATACTTCTGGCAGTGTCTAAAGAACGCCCTGGCCACAGACAATCATGTGGCCTATAGTCAGGTGTTCAAGGAA 
ACGGTCTAGCCCTTCTTTGCAAAACACAACTGCCTAGTTTACCAAGGAGAGGCCTGGC 
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FIGURE 358 

MVFPMWTLKRQILILFNIILISKLLGARWFPKTLPCDVTLDVPKNHVIVDCTDKHLTEIPGGI 
PTNTTNLTLTINHIPDISPASFHRLDHLVEIDFRCNCVPIPLGSKNNMCIKRLQIKPRSFSGL 
TYLKSLYLDGNQLLEIPQGLPPSLQLLSLEANNIFSIRKENLTELANIEILYLGQNCYYRNPC 
YVSYSIEKDAFLNLTKLKVLSLKDNNVTAVPTVLPSTLTELYLYNNMIAKIQEDDFNNLNQLQ 
ILDLSGNCPRCYNAPFPCAPCKNNSPLQIPVNAFDALTELKVLRLHSNSLQHVPPRWFKNINK 
LQELDLSQNFLAKEIGDAKFLHFLPSLIQLDLSFNFELQVYRASMNLSQAFSSLKSLKILRIR 
GYVFKELKSFNLSPLHNLQNLEVLDLGTNFIKIANLSMFKQFKRLKVIDLSVNKISPSGDSSE 
VGFCSNARTSVESYEPQVLEQLHYFRYDKYARSCRFECNKEASFMSVNESCYKYGQTLDLSKNS 
IFFVKSSDFQHLSFLKCLNLSGNLISQTLNGSEFQPLAELRYLDFSNNRLDLLHSTAFEELHK 
LEVLDISSNSHYFQSEGITHMLNFTKNLKVLQKLMMNDNDISSSTSRTMESESLRTLEFRGNH 
LDVLWREGDNRYLQLFKNLLKLEELDISKNSLSFLPSGVFDGMPPNLKNLSLAKNGLKSFSWK 
KLQCLKNLETLDLSHNQLTTVPERLSNCSRSLKNLILKNNQIRSLTKYFLQDAFQLRYLDLSS 
NKIQMIQKTSFPENVLNNLKMLLLHHNRFLCTCDAVWFVWWVNHTEVTIPYLATDVTCVGPGA 
HKGQSVISLDLYTCELDLTNLILFSLSISVSLFLMVMMTASHLYFWDVWYIYHFCKAKIKGYQ 
RLISPDCCYDAFIVYDTKDPAVTEWVLAELVAKLEDPREKHFNLCLEERDWLPGQPVLENLSQ 
SIQLSKKTVFVMTDKYAKTENFKIAFYLSHQRLMDEKVDVIILIFLEKPFQKSKFLQLRKRLC 
GS S VtEWPTN PQAH P Y FWQCLKNALAT DNH VAY SQVFKET V 

Important features: 
Signal sequence: 

amino acids 1-26 

Transmembrane domain: 

amino acids 840-860 
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FIGURE 359 

GACGGCTGGCCACCATGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTAC 

TGCTGGTGGCCACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGTGG 

AGCTGCACAACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGAGAT 

GGGACGAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCACAACA 

AGGAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGTGCCGC 

TGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCTGCAGCC 

CAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATCGGCTGTG 

GTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTACTGGTGTGCA 

ACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGGACTCCGTGCTCCC 

AATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATCGGAAGCCCGGAAGATG 

CTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGGGCGACTGAAGCATCAGACT 

CTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATTCCGGCTTTCTTGGTAACAGAGG 

TCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTGGAAACCCAGGCCCCAACTTCCTTAG 

CAACGAAAGACCCGCCCTCCATGGCAACAGAGGCTCCACCTTGCGTAACAACTGAGGTCCCTT 

CCATTTTGGCAGCTCACAGCCTGCCCTCCTTGGATGAGGAGCCAGTTACCTTCCCCAAATCGA 

CCCATGTTCCTATCCCAAAATCAGCAGACAAAGTGACAGACAAAACAAAAGTGCCCTCTAGGA 

GCCCAGAGAACTCTCTGGACCCCAAGATGTCCCTGACAGGGGCAAGGGAACTCCTACCCCATG 

CCCAGGAGGAGGCTGAGGCTGAGGCTGAGTTGCCTCCTTCCAGTGAGGTCTTGGCCTCAGTTT 

TTCCAGCCCAGGACAAGCCAGGTGAGCTGCAGGCCACACTGGACCACACGGGGCACACCTCCT 

CCAAGTCCCTGCCCAATTTCCCCAATACCTCTGCCACCGCTAATGCCACGGGTGGGCGTGCCC 

TGGCTCTGCAGTCGTCCTTGCCAGGTGCAGAGGGCCCTGACAAGCCTAGCGTTGTGTCAGGGC 

TGAACTCGGGCCCTGGTCATGTGTGGGGCCCTCTCCTGGGACTACTGCTCCTGCCTCCTCTGG 

TGTTGGCTGGAATCTTCTSAATGGGATACCACTCAAAGGGTGAAGAGGTCAGCTGTCCTCCTG 

TCATCTTCCCCACCCTGTCCCCAGCCCCTAAACAAGATACTTCTTGGTTAAGGCCCTCCGGAA 

GGGAAAGGCTACGGGGCATGTGCCTCATCACACCATCCATCCTGGAGGCACAAGGCCTGGCTG 

GCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACCGGGCCCACACCTCTCCTGCCCCTCCC 

TCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCTCACTGCCTACCTGGCCTGGGGCTGTCT 

GCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTGTGTAGCTGGGGATGGGGATTCCTAGGGG 

CAGATGAAGGACAAGCCCCACTGGAGTGGGGTTCTTTGAGTGGGGGAGGCAGGGACGAGGGAA 

GGAAAGTAACTCCTGACTCTCCAATAAAAACCTGTCCAACCTGTGAAA 
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FIGURE 360 

MHGSCSFLMLLLPLLLLLVATTGPVGALTDEEKRLMVELHNLYRAQVSPTASDMLHMRWDEEL 
AAFAKAYARQCVWGHNKERGRRGENLFAITDEGMDVPLAMEEWHHEREHYNLSAATCSPGQMC 
GHYTQWWAKTERIGCGSHFCEKLQGVEETNIELLVCNYEPPGNVKGKRPYQEGTPCSQCPSG 
YHCKNSLCEPIGSPEDAQDLPYLVTEAPSFRATEASDSRKMGTPSSLATGIPAFLVTEVSGSL 
ATKALPAVETQAPTSLATKDPPSMATEAPPCVTTEVPSILAAHSLPSLDEEPWFPKSTHVPI 
PKSADKVTDKTKVPSRSPENSLDPKMSLTGARELLPHAQEEAEAEAELPPSSEVLASVFPAQD 
KPGELQATLDHTGHTSSKSLPNFPNTSATANATGGRALALQSSLPGAEGPDKPSWSGLNSGP 
GHVWGPLLGLLLLPPLVLAGI F 

Important features: 
Signal sequence: 

amino acids 1-22 

N-glycosylation site. 

amino acids 114-118, 403-407, 409-413 

Glycosaminoglycan attachment site, 
amino acids 439-443 

Casein kinase II phosphorylation site. 

amino acids 29-33, 50-54, 156-160, 195-199, 202-206, 299-303 
N-myristoylation site. 

amino acids 123-129, 143-149, 152-158, 169-175, 180-186, 231-237, 250-256 

Ami da ti on site. 

amino acids 82-86, 172-176 

Peroxidases proximal heme-ligand signature. 

amino acids 287-298 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1. 

amino acids 127-138 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2. 

amino acids 160-172 
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FIGURE 361 

GACTAGTTCTCTTGGAGTCTGGGAGGAGGAAAGCGGAGCCGGCAGGGAGCGAACCAGGACTGG 

GGTGACGGCAGGGCAGGGGGCGCCTGGCCGGGGAGAAGCGCGGGGGCTGGAGCACCACCAACT 

GGAGGGTCCGGAGTAGCGAGCGCCCCGAAGGAGGCCATCGGGGAGCCGGGAGGGGGGACTGCG 

AGAGGACCCCGGCGTCCGGGCTCCCGGTGCCAGCGCTATSAGGCCACTCCTCGTCCTGCTGCT 

CCTGGGCCTGGCGGCCGGCTCGCCCCCACTGGACGACAACAAGATCCCCAGCCTCTGCCCGGG 

GCACCCCGGCCTTCCAGGCACGCCGGGCCACCATGGCAGCCAGGGCTTGCCGGGCCGCGATGG 

CCGCGACGGCCGCGACGGCGCGCCCGGGGCTCCGGGAGAGA7^AGGCGAGGGCGGGAGGCCGGG 

ACTGCCGGGACCTCGAGGGGACCCCGGGCCGCGAGGAGAGGCGGGACCCGCGGGGCCCACCGG 

GCCTGCCGGGGAGTGCTCGGTGCCTCCGCGATCCGCCTTCAGCGCCAAGCGCTCCGAGAGCCG 

GGTGCCTCCGCCGTCTGACGCACCCTTGCCCTTCGACCGCGTGCTGGTGAACGAGCAGGGACA 

TTACGACGCCGTCACCGGCAAGTTCACCTGCCAGGTGCCTGGGGTCTACTACTTCGCCGTCCA 

TGCCACCGTCTACCGGGCCAGCCTGCAGTTTGATCTGGTGAAGAATGGCGAATCCATTGCCTC 

TTTCTTCCAGTTTTTCGGGGGGTGGCCCAAGCCAGCCTCGCTCTCGGGGGGGGCCATGGTGAG 

GCTGGAGCCTGAGGACCAAGTGTGGGTGCAGGTGGGTGTGGGTGACTACATTGGCATCTATGC 

CAGCATCAAGACAGACAGCACCTTCTCCGGATTTCTGGTGTACTCCGACTGGCACAGCTCCCC 

AGTCTTTGCTTAGTGCCCACTGCAAAGTGAGCTCATGCTCTCACTCCTAGAAGGAGGGTGTGA 

GGCTGACAACCAGGTCATCCAGGAGGGCTGGCCCCCCTGGAATATTGTGAATGACTAGGGAGG 

TGGGGTAGAGCAGTCTCCGTCCTGCTGCTGGCAAGGAATGGGAACAGTGGCTGTCTGCGATCA 

GGTCTGGCAGCATGGGGCAGTCGCTGGATTTCTGCCCAAGACCAGAGGAGTGTGCTGTGCTGG 

CAAGTGTAAGTCCCCCAGTTGCTCTGGTCCAGGAGCCCACGGTGGGGTGCTCTCTTCCTGGTC 

CTCTGCTTCTCTGGATCCTCCCCACCCCCTCCTGCTCCTGGGGCCGGCCCTTTTCTCAGAGAT 

CACTCAATAAACCTAAGAACCCTCATAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 362 

MRPLLVLLLLGLAAGSPPLDDNKIPSLCPGHPGLPGTPGHHGSQGLPGRDGRDGRDGAPGAP.G 
EKGEGGRPGLPGPRGDPGPRGEAGPAGPTGPAGECSVPPRSAFSAKRSESRVPPPSDAPLPFD 
RVLVNEQGHYDAVTGKFTCQVPGVYYFAVHATVYRASLQFDLVKNGESIASFFQFFGGWPKPA 
SLSGGAMVRLEPEDQVWVQVGVGDYIGIYASIKTDSTFSGFLVYSDWHSSPVFA 

Important: features: 
Signal sequence. 

amino acids 1-15 

N-myristoylation sites. 

amino acids 11-17, 68-74, 216-222 

Cell attachment sequence. 

amino acids 77-80 
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FIGURE 363 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCGMGATGTGGCGACCATCAGTTCTGCTGCT 
TCTGTTGCTACTGAGGCACGGGGCCCAGGGGAAGCCATCCCCAGACGCAGGCCCTCATGGCCA 
GGGGAGGGTGCACCAGGCGGCCCCCCTGAGCGACGCTCCCCATGATGACGCCCACGGGAACTT 
CCAGTACGACCATGAGGCTTTCCTGGGACGGGAAGTGGCCAAGGAATTCGACCAACTCACCCC 
AGAGGAAAGCCAGGCCCGTCTGGGGCGGATCGTGGACCGCATGGACCGCGCGGGGGACGGCGA 
CGGCTGGGTGTCGCTGGCCGAGCTTCGCGCGTGGATCGCGCACACGCAGCAGCGGCACATACG 
GGACTCGGTGAGCGCGGCCTGGGACACGTACGACACGGACCGCGACGGGCGTGTGGGTTGGGA 
GGAGCTGCGCAACGCCACCTATGGCCACTACGCGCCCGGTGAAGAATTTCATGACGTGGAGGA 
TGCAGAGACCTACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGGGTGGCCGACCAGGA 
TGGGGACTCGATGGCCACTCGAGAGGAGCTGACAGCCTTCCTGCACCCCGAGGAGTTCCCTCA 
CATGCGGGACATCGTGATTGCTGAAACCCTGGAGGACCTGGACAGAAACAAAGATGGCTATGT 
CCAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGAGGAGCCGGCGTG 
GGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGGATGGGCACCTGGA 
TGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCCCTGGTGGAAGCCAA 
CCACCTGCTGCACGAGAGCGACACGGACAAGGATGGGCGGCTGAGCAAAGCGGAAATCCTGGG 
TAATTGGAACATGTTTGTGGGCAGTCAGGCCACCAACTATGGCGAGGACCTGACCCGGCACCA 
CGATGAGCTGTGAGCACCGCGCACCTGCCACAGCCTCAGAGGCCCGCACAATGACCGGAGGAG 
GGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGGAGGCAGATGCAGTCCCAGGC 
ATCCTCCTGCCCCTGGGCTCTCAGGGACCCCCTGGGTCGGCTTCTGTCCCTGTCACACCCCCA 
ACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAGCAATACCTATTTCTGACTGAGTCTCC 
CAGCCCAGACCCAGGGACCCTTGGCCCCAAGCTCAGCTCTAAGAACCGCCCCAACCCCTCCAG 
CTCCAAATCTGAGCCTCCACCACATAGACTG7WVCTCCCCTGGCCCCAGCCCTCTCCTGCCTG 
GCCTGGCCTGGGACACCTCCTCTCTGCCAGGAGGCAATAAAAGCCAGCGCCGGGACCTTGAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 364 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFLGRE 
VAKE FDQLT PEESQARLGRI VDRMDRAGDGDGWVSLAELRAW I AHTQQRH I RDS VSAAWDT YD 
TDRDGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMLARDERRFRVADQDGDSMATREELT 
AFLHPEEFPHMRDIVIAETLEDLDRNKDGYVQVEEYIADLYSAEPGEEEPAWVQTERQQFRDF 
RDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHLLHESDTDKDGRLSKAEILGNWNMFVGSQAT 
NYGEDLTRHHDEL 

Important features: 
Signal sequence: 

amino acids 1-20 

N-glycosylation site. 

amino acids 140-144 

Casein kinase II phosphorylation site. 

amino acids 72-76, 98-102, 127-131, 184-188, 208-212, 289-293, 
291-295, 298-302 

N-myristoylation site. 

amino acids 263-269, 311-317 

Endoplasmic reticulum targeting sequence. 

amino acids 325-330 
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FIGURE 365 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAAG 
GCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGGCA 
TTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCTGTG 
AAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCT^AGGA 
GACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGGTGACC 
TTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATACACTTGT 
ATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGTGCTTGTG 
CCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGGCAGTGCTG 
ACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGATGGGATAGTG 
ATGCCTACGT^TCCC/y^AAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCTGAATCCCACA 
ACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACAGCTGTGAGGCA 
CGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCTGTGGAGCGGAAT 
GTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAATCTTGGTTTTTGGC 
ATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGACTTCGAGTAAGAAG 
GTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAGACCTCGTCATTCCTG 
GTGTGAGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACTCAGGTGCTACCGGACT 
CTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTCTACACCCCACAGGGCCC 
CCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCCATCCTCCTTCATGCCCTC 
CCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAAGTGTTTATTCCCCATTTCT 
TTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCCTTCTAAGTAGACAGCAAAAA 
TGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGCTGGCAGGGATCTTTGAATAGG 
TATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGACGACCAGGGCCAGCTGTTCTAGA 
GCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGGTGATGACACTGGGGTCCTTCCAT 
CTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTGCCACTGGGATCCCTCTGCCCTGTC 
CTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGTGGAAAATGGGAGCTCTTGTTGTGGA 
GAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAGGATTTAAAACCGCTGCTCTAAAGAAA 
AGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTGTAATCCCAGAGGCTGAGGCAGGCGGAT 
CACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCAACATGGAGAAACCCTACTGGAAATACAA 
AGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTCCCAGCTGCTCAGGAGCCTGGCAACAAGAG 
CAAAACTCC AGCT C AAAAAAAAAAAAAAAA 
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FIGURE 366 

MGTKAQVERKLLCLFILAILLCSLALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPRVEWK 
FDQGDTTRLVCYNNKITASYEDRVTFLPTGITFKSVTREDTGTYTCMVSEEGGNSYGEVKVKL 
IVLVPPSKPTVNIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTRAFSNSSYV 
LNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTLILLGI 
LVFGIWFAYSRGHFDRTKKGTSSKECVIYSQPSARSEGEFKQTSSFLV 

Important features: 
Signal sequence: 

amino acids 1-27 

Transmembrane domain: 

amino acids 238-255 

N-glycosylation site, 

amino acids 185-189 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 270-274 

Casein kinase II phosphorylation site. 

amino acids 34-38, 82-86, 100-104, 118-122, 152-156, 154-158, 
193-197, 203-207, 287-291 

N-myristoylation site. 

amino acids 105-111, 116-122, 158-164, 219-225, 237-243, 256-262 
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FIGURE 367 

GGGGAGAGGAATTGACCATGTAAAAGGAGACTTTTTTTTTTGGTGGTGGTGGCTGTTGGGTGCCTTGCAAAAATG 

AAGGATGCAGGACGCAGCTTTCTCCTGGAACCGAACGCAATGGATAAACTGATTGTGCAAGAGAGAAGGAAGAAC 

GAAGCTTTTTCTTGTGAGCCCTGGATCTTAACACAAATGTGTATATGTGCACACAGGGAGCATTCAAGAATGAAA 

TAAACCAGAGTTAGACCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCTGTTCCCCTCC 

CCACCCCCAAAAAAAAGGATGATTGGAAATGAAGAACCGAGGATTCACAAAGAAAAAAGTATGTTCATTTTTCTC 

TATAAAGGAGAAAGTGAGCCAAGGAGATATTTTTGGAATGAAAAGTTTGGGGCTTTTTTAGTAAAGTAAAGAACT 

GGTGTGGTGGTGTTTTCCTTTCTTTTTGAATTTCCCACAAGAGGAGAGGAAATTAATAATACATCTGCAAAGAAA 

TTTCAGAGAAGAAAAGTTGACCGCGGCAGATTGAGGCATTGATTGGGGGAGAGAAACCAGCAGAGCACAGTTGGA 

TTTGTGCCTATGTTGACTAAAATTGACGGATAATTGCAGTTGGATTTTTCTTCATCAACCTCCTTTTTTTTAAAT 

TTTTATTCCTTTTGGTATCAAGATCATGCGTTTTCTCTTGTTCTTAACCACCTGGATTTCCATCTGGATGTTGCT 

GTGATCAGTCTGAAATACAACTGTTTGAATTCCAGAAGGACCAACACCAGATAAATTATGAATGTTGAACAAGAT 

GACCTTACATCCACAGCAGATAATGATAGGTCCTAGGTTTAACAGGGCCCTATTTGACCCCCTGCTTGTGGTGCT 

GCTGGCTCTTCAACTTCTTGTGGTGGCTGGTCTGGTGCGGGCTCAGACCTGCCCTTCTGTGTGCTCCTGCAGCAA 

CCAGTTCAGCAAGGTGATTTGTGTTCGGAAAAACCTGCGTGAGGTTCCGGATGGCATCTCCACCAACACACGGCT 

GCTGAACCTCCATGAGAACCAAATCCAGATCATCAAAGTGAACAGCTTCAAGCACTTGAGGCACTTGGAAATCCT 

ACAGTTGAGTAGGAACCATATCAGAACCATTGAAATTGGGGCTTTCAATGGTCTGGCGAACCTCAACACTCTGGA 

ACTCTTTGACAATCGTCTTACTACCATCCCGAATGGAGCTTTTGTATACTTGTCTAAACTGAAGGAGCTCTGGTT 

GCGAAACAACCCCATTGA7VAGCATCCCTTCTTATGCTTTTAACAGAATTCCTTCTTTGCGCCGACTAGACTTAGG 

GGAATTGAAAAGACTTTCATACATCTCAGAAGGTGCCTTTGAAGGTCTGTCCAACTTGAGGTATTTGAACCTTGC 

CATGTGCAACCTTCGGGAAATCCCTAACCTCACACCGCTCATAAAACTAGATGAGCTGGATCTTTCTGGGAATCA 

TTTATCTGCCATCAGGCCTGGCTCTTTCCAGGGTTTGATGCACCTTCAAAAACTGTGGATGATACAGTCCCAGAT 

TCAAGTGATTGAACGGAATGCCTTTGAC^CCTTCAGTCACTAGTGGAGATCAACCTGGCACAC^ATAATCTAAC 

ATTACTGCCTCATGACCTCTTCACTCCCTTGCATCATCTAGAGCGGATACATTTACATCACAACCCTTGGAACTG 

TAACTGTGACATACTGTGGCTCAGCTGGTGGATAAAAGACATGGCCCCCTCGAACACAGCTTGTTGTGCCCGGTG 

TAACACTCCTCCCAATCTAAAGGGGAGGTACATTGGAGAGCTCGACCAGAATTACTTCACATGCTATGCTCCGGT 

GATTGTGGAGCCCCCTGCAGACCTCAATGTCACTGAAGGCATGGCAGCTGAGCTGAAATGTCGGGCCTCCACATC 

CCTGACATCTGTATCTTGGATTACTCCAAATGGAACAGTCATGACACATGGGGCGTACAAAGTGCGGATAGCTGT 

GCTCAGTGATGGTACGTTAAATTTCACAAATGTAACTGTGCAAGATACAGGCATGTACACATGTATGGTGAGTAA 

TTCCGTTGGGAATACTACTGCTTCAGCCACCCTGAATGTTACTGCAGCAACCACTACTCCTTTCTCTTACTTTTC 

AACCGTCACAGTAGAGACTATGGAACCGTCTCAGGATGAGGCACGGACCACAGATAACAATGTGGGTCCCACTCC 

AGTGGTCGACTGGGAGACCACCAATGTGACCACCTCTCTCACACCACAGAGCACAAGGTCGACAGAGAAAACCTT 

CACCATCCCAGTGACTGATATAAACAGTGGGATCCCAGGAATTGATGAGGTCATGAAGACTACCAAAATCATCAT 

TGGGTGTTTTGTGGCCATCACACTCATGGCTGCAGTGATGCTGGTCATTTTCTACAAGATGAGGAAGCAGCACCA 

TCGGCAAAACCATCACGCCCCAACAAGGACTGTTGATVATTATTAATGTGGATGATGAGATTACGGGAGACACACC 

CATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCATGAGCACCTAAATCACTATAACTCATACAAATCTCCCTT 

CAACC^CACAACAACAGTTAACACAATAAATTCAATACACAGTTCAGTGCATGAACCGTTATTGATCCGAATGAA 

CTCTAAAGACAATGTACAAGAGACTC7VAATCTAAAACATTTACAGAGTTACAAAAAACAAAC^ 

GACAGTTTATTAAAAATGACACAAATGACTGGGCTAAATCTACTGTTTCAAAAAAGTGTCTTTACAAAAAT^ACAA 

AAAAGAAAAGAAATTTATTTATTAAAAATTCTATTGTGATCTAAAGCAGACAAAAA 
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MLNKMTLHPQQIMIGPRFNRALFDPLLWLI^QLLWAGLVRAQTCPSVCSCSNQFSKVICVRKNLREVPDGIS 

TNTRLLNLHENQIQIIKVNSFKHLRHLEILQLSRNHIRTIEIGAFNGIANLNTLELFDNRLTTIPNGAFVYLSKL 

KELWLRNNPIESIPSYAFNRIPSLRRLDLGELKRLSYISEGAFEGLSNLRYLNLAMCNLREIPNLTPLIKLDELD 

LSGNHLSAIRPGSFQGLMHLQKLWMIQSQIQVIERNAFDNLQSLVEINLAHNNLTLLPHDLFTPLHHLERIHLHH 

NPWNCNCDILWLSWWIKDMAPSNTACCARCNTPPNLKGRYIGELDQNYFTCYAPVIVEPPADLNVTEGMAAELKC 

RASTSLTSVSWITPNGTVMTHGAYKVRIAVLSDGTLNFTNVTVQDTGMYTCMVSNSVGNTTASATLNVTAATTTP 

FSYFSTVTVETMEPSQDEARTTDNNVGPTPVVDWETTNVTTSLTPQSTRSTEKTFTIPVTDINSGIPGIDEVMKT 

TKIIIGCFVAITLMAAVMLVIFYKMRKQ^ 

YKSPFNHTTTVNTINSIHSSVHEPLLIRMNSKDNVQETQI 

Important features: 
Signal sequence: 

amino acids 1-44 

Transmembrane domain: . 

amino acids 523-543 

N-glycosylation site. 

amino acids 278-282, 364-368, 390-394, 412-416, 415-419, 434-438, 442-446, 
488-492, 606-610 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 183-187 

Casein kinase II phosphorylation site. 

amino acids 268-272, 417-421, 465-469, 579-583, 620-624 
K-myristoylation site. 

amino acids . 40-46, 73-79, 118-124, 191-197, 228-234, 237-243, 391-397, 
422-428, 433-439, 531-537 
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FIGURE 369 

CAAAACTTGCGTCGCGGAGAGCGCCCAGCTTGACTTGAATGGAAGGAGCCCGAGCCCGCGGAGCGCAGCTGAGAC 
TGGGGGAGCGCGTTCGGCCTGTGGGGCGCCGCTCGGCGCCGGGGCGCAGCAGGGAAGGGGAAGCTGTGGTCTGCC 
CTGCTCCACGAGGCGCCACTGGTGTGAACCGGGAGAGCCCCTGGGTGGTCCCGTCCCCTATCCCTCCTTTATATA 
GAAACCTTCCACACTGGGAAGGCAGCGGCGAGGCAGGAGGGCTCATGGTGAGCAAGGAGGCCGGCTGATCTGCAG 
GCGCAOVGCATTCCGAGTTTACAGATTTTTACAGATACCAAATOGAAGGCGAGGAGGCAGAACAGCCTGCCTGGT 
TCCATCAGCCCTGGCGCCCAGGCGCATCTGACTCGGCACCCCCTGCAGGCACCATGGCCCAGAGCCGGGTGCTGC 
TGCTCCTGCTGCTGCTGCCGCCACAGCTGCACCTGGGACCTGTGCTTGCCGTGAGGGCCCCAGGATTTGGCCGAA 
GTGGCGGCCACAGCCTGAGCCCCGAAGAGAACGAATTTGCGGAGGAGGAGCCGGTGCTGGTACTGAGCCCTGAGG 
AGCCCGGGCCTGGCCCAGCCGCGGTCAGCTGCCCCCGAGACTGTGCCTGTTCCCAGGAGGGCGTCGTGGACTGTG 
GCGGTATTGACCTGCGTGAGTTCCCGGGGGACCTGCCTGAGCACACCAACCACCTATCTCTGCAGAACAACCAGC 
TGGAAAAGATCTACCCTGAGGAGCTCTCCCGGCTGCACCGGCTGGAGACACTGAACCTGCAAAACAACCGCCTGA 
CTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAGCATCTGACCAACCTCAATTACCTGTACTTGGCCAATAACAAGC 
TGACCTTGGCACCCCGCTTCCTGCCAAACGCCCTGATCAGTGTGGACTTTGCTGCCAACTATCTCACCAAGATCT 
ATGGGCTCACCTTTGGCCAGAAGCCAAACTTGAGGTCTGTGTACCTGCACAACAACAAGCTGGCAGACGCCGGGC 
TGCCGGACAACATGTTCAACGGCTCCAGCAACGTCGAGGTCCTCATCCTGTCCAGCAACTTCCTGCGCCACGTGC 
CCAAGCACCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAACAACAAGCTGGAGAAGATCCCCCCGGGGGCCT 
TCAGCGAGCTGAGCAGCCTGCGCGAGCTATACCTGCAGAACAACTACCTGACTGACGAGGGCCTGGACAACGAGA 
CCTTCTGGAAGCTCTCCAGCCTGGAGTACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGC 
CGCGCAGCCTGGTGCTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCCATCC 
GCAGCCTGGAGTACCTGCTGCTGCACAGCAACCAGCTGCGGGAGCAGGGCATCCACCCACTGGCCTTCCAGGGCC 
TCAAGCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTGCCCAGTGGCCTGCCTCGCCGCGTGC 
GCACCCTCATGATCCTGCACAACCAGATCACAGGCATTGGCCGCGAAGACTTTGCCACCACCTACTTCCTGGAGG 
AGCTCAACCTCAGCTACAACCGCATCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCTGCTGC 
GCTCGCTGGACCTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGCCTCGAAATGTCCATGTGCTGAAGG 
TCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATGGCTCAGCTGCGTGAGCTGTACCTCA 
CCAGCAACCGACTGCGCAGCCGAGCCCTGGGCCCCCGTGCCTGGGTGGACCTCGCCCATCTGCAGCTGCTGGACA 
TCGCCGGGAATCAGCTCACAGAGATCCCCGAGGGGCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAACAACA' 
AGATTAGTGCGGTGCCCGCCAATGCCTTCGACTCCACGCCCAACCTC/^AGGGGATCTTTCTCAGGTTTAACAAGC 
TGGCTGTGGGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCAC CTGCAGGTCTTGGACATTGTVAGGCTVACT 
TAGAGTTTGGTGACATTTCCAAGGACCGTGGCCGCTTGGGGAAGG7VAAAGGAGGAGGAGGAAGAGGAGGAGGAGG 
AGGAAGAGGAAACAAGATAGTGACAAGGTGATGCAGATGTGACCTAGGATGATGGACCGCCGGACTCTTTTCTGC 
AGCACACGCCTGTGTGCTGTGAGCCCCCCACTCTGCCGTGCTCACACAGACACACCCAGCTGCACACATGAGGCA 
TCCCACATGACACGGGCTGACACAGTCTCATATCCCCACCCCTTCCCACGGCGTGTCCCACGGCCAGACACATGC 
ACACACATCACACCCTCAAACACCC^GCTCAGCC^^ 

CCCCACTACCGCTGCCACGCCCTCTGAATCATGCAGGGAAGGGTCTGCCCCTGCCCTGGCACACACAGGCACCCA 
TTCCCTCCCCCTGCTGACATGTGTATGCGTATGCATACACACCACACACACACACATGCACAAGTCATGTGCGAA 
CAGCCCTCCAAAGCCTATGCCACAGACAGCTCTTGCCCCAGCCAGAATCAGCCATAGCAGCTCGCCGTCTGCCCT 
GTCCATCTGTCCGTCCGTTCCCTGGAGAAGACACAAGGGTATCCATGCTCTGTGGCCAGGTGCCTGCCACCCTCT 
GGAACTCACAAAAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTGCTGGCCTGGCC 
TGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCCTCCCTGCCACGCCCTGGCAGGACA 
CAGGCACTTTTCCAATGGGCAAGCCCAGTGGAGGCAGGATGGGAGAGCCCCCTGGGTGCTGCTGGGGCCTTGGGG 
CAGGAGTGAAGCAGAGGTGATGGGGCTGGGCTGAGCCAGGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTT 
GTTCTTCAGGCCTGTGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAAT 
CTCAAAGCTGATTTTTCTTGTTATAGAAAAACTAATATAAAAGCATTATCCCTATCCCTGCAAAAAAAAAA 
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FIGURE 370 

MEGEEAEQPAWFHQPWRPGAS DSAP PAGTMAQSRVLLLLLLL P PQLHLG PVLAVRAPGFGRSG 
GHSLSPEENEFAEEEPVLVLSPEEPGPGPAAVSCPRDCACSQEGVVDCGGIDLREFPGDLPEH 
.TNHLSLQNNQLEKIYPEELSRLHRLETLNLQNNRLTSRGLPEKAFEHLTNLNYLYLANNKLTL 
APRFLPNALISVDFAANYLTKIYGLTFGQKPNLRSVYLHNNKLADAGLPDNMFNGSSNVEVLI 
LSSNFLRHVPKHLPPALYKLHLKNNKLEKIPPGAFSELSSLRELYLQNNYLTDEGLDNETFWK 
LSSLEYLDLSSNNLSRVPAGLPRSLVLLHLEKNAIRSVDANVLTPIRSLEYLLLHSNQLREQG 
IHPLAFQGLKRLHTVHLYNNALERVPSGLPRRVRTLMILHNQITGIGREDFATTYFLEELNLS 
YNRITSPQVHRDAFRKLRLLRSLDLSGNRLHTLPPGLPRNVHVLKVKRNELAALARGALAGMA 
QLRELYLTSNRLRSRALGPRAWVDLAHLQLLDIAGNQLTEIPEGLPESLEYLYLQNNKISAVP 

ANAFDSTPNLKGIFLRFNKLAVGSWDSAFRRLKHLQVLDIEGNLEFGDISKDRGRLGKEKEE 
EEEEEEEEEETR 

Important features: 
Signal sequence: 

amino acids 1-48 

N-glycosylation site. 

amino acids 243-247, 310-314, 328-332, 439-443 
Casein kinase II phosphorylation site. 

amino acids 68-72, 84-88, 246 T 250, 292-296, 317-321, 591-595 
N-myristoylation site. 

amino acids 19-25, 107-113, 213-219, 217-223, 236-242, 335-341, 
477-483, 498-502, 539-545, 548-554 

Leucine zipper pattern. 

amino acids 116-138, 251-273, 258-280, 322-344, 464-486, 471-493, 
535-557 
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FIGURE 371 

CACTTTCTCCCTCTCTTCCTTTACTTTCGAGAAACCGCGCTTCCGCTTCTGGTCGCAGAGACCTCGGAGACCGCG 
CCGGGGAGACGGAGGTGCTGTGGGTGGGGGGGACCTGTGGCTGCTCGTACCGCCCCCCACCCTCCTCTTCTGCAC 
TGCCGTCCTCCGGAAGACCTTTTCCCCTGCTCTGTTTCCTTCACCGAGTCTGTGCATCGCCCCGGACCTGGCCGG 
GAGGAGGCTTGGCCGGCGGGAGATGCTCTAGGGGCGGCGCGGGAGGAGCGGCCGGCGGGACGGAGGGCCCGGCAG 
GAAGATGGGCTCCCGTGGACAGGGACTCTTGCTGGCGTACTGCCTGCTCCTTGCCTTTGCCTCTGGCCTGGTCCT 
GAGTCGTGTGCCCCATGTCCAGGGGGAACAGCAGGAGTGGGAGGGGACTGAGGAGCTGCCGTCGCCTCCGGACCA 
TGCCGAGAGGGCTGAAGAACAACATGAAAAATACAGGCCCAGTCAGGACCAGGGGCTCCCTGCTTCCCGGTGCTT 
GCGCTGCTGTGACCCCGGTACCTCCATGTACCCGGCGACCGCCGTGCCCCAGATCAACATCACTATCTTGAAAGG 
GGAGAAGGGTGACCGCGGAGATCGAGGCCTCCAAGGGAAATATGGCAAAACAGGCTCAGCAGGGGCCAGGGGCCA 
CACTGGACCCAAAGGGCAGAAGGGCTCCATGGGGGCCCCTGGGGAGCGGTGCAAGAGCCACTACGCCGCCTTTTC 
GGTGGGCCGGAAGAAGCCCATGCACAGCAACCACTACTACCAGACGGTGATCTTCGACACGGAGTTCGTGAACCT 
CTACGACCACTTCAACATGTTCACCGGCT^AGTTCTACTGCTACGTGCCCGGCCTCTACTTCTTCAGCCTCAACGT 
GCACACCTGGAACCAGAAGGAGACCTACCTGCACATCATGAAGAACGAGGAGGAGGTGGTGATCTTGTTCGCGCA 
GGTGGGCGACCGCAGCATCATGCAAAGCCAGAGCCTGATGCTGGAGCTGCGAGAGCAGGACCAGGTGTGGGTACG 
CCTCTACAAGGGCGAACGTGAGAACGCCATCTTCAGCGAGGAGCTGGACACCTACATCACCTTCAGTGGCTACCT 
GGTCAAGCACGCCACCGAGCCCTAGCTGGCCGGCCACCTCCTTTCCTCTCGCCACCTTCCACCCCTGCGCTGTGC 
TGACCCCACCGCCTCTTCCCCGATCCCTGGACTCCGACTCCCTGGCTTTGGCATTCAGTGAGACGCCCTGCACAC 
ACAGAAAGCCAAAGCGATCGGTGCTCCCAGATCCCGCAGCCTCTGGAGAGAGCTGACGGCAGATGAAATCACCAG 
GGCGGGGCACCCGCGAGAACCCTCTGGGACCTTCCGCGGCCCTCTCTGCACACATCCTCAAGTGACCCCGCACGG 
CGAGACGCGGGTGGCGGCAGGGCGTCCCAGGGTGCGGCACCGCGGCTCCAGTCCTTGGAAATAATTAGGCAAATT 
CTAAAGGTCTCAAAAGGAGCAAAGTAAACCGTGGAGGAC^UVGAAAAGGGTTGTTATTTTTGTCTTTCCAGCCAG 
CCTGCTGGCTCCCAAGAGAGAGGCCTTTTCAGTTGAGACTCTGCTTAAGAGAAGATCCAAAGTTAAAGCTCTGGG 
GTCAGGGGAGGGGCCGGGGGCAGGAAACTACCTCTGGCTTAATTCTTTTAAGCCACGTAGGAACTTTCTTGAGGG 
ATAGGTG6ACCCTGACATCCCTGTGGCCTTGCCCAAGGGCTCTGCTGGTCTTTCTGAGTCACAGCTGCGAGGTGA 
TGGGGGCTGGGGCCCCAGGCGTCAGCCTCCCAGAGGGACAGCTGAGCCCCCTGCCTTGGCTCCAGGTTGGTAGAA 
GCAGCCGAAGGGCTCCTGACAGTGGCCAGGGACCCCTGGGTCCCCCAGGCCTGCAGATGTTTCTATGAGGGGCAG 
AGCTCCTTGGTACATCCATGTGTGGCTCTGCTCCACCCCTGTGCCACCCCAGAGCCCTGGGGGGTGGTCTCCATG 
CCTGCCACCCTGGCATCGGCTTTCTGTGCCGCCTCCCACACAAATCAGCCCCAGAAGGCCCCGGGGCCTTGGCTT 
CTGTTTTTTATAAAACACCTCAAGCAGCACTGCAGTCTCCCATCTCCTCGTGGGCTAAGCATCACCGCTTCCACG 
TGTGTTGTGTTGGTTGGCAGCAAGGCTGATCCAGACCCCTTCTGCCCCCACTGCCCTCATCCAGGCCTCTGACCA 
GTAGCCTGAGAGGGGCTTTTTCTAGGCTTCAGAGCAGGGGAGAGCTGGAAGGGGCTAGAAAGCTCCCGCTTGTCT 
GTTTCTCAGGCTCCTGTGAGCCTCAGTCCTGAGACCAGAGTCAAGAGGAAGTACACGTCCCAATCACCCGTGTCA 
GGATTCACTCTCAGGAGCTGGGTGGCAGGAGAGGCAATAGCCCCTGTGGCAATTGCAGGACCAGCTGGAGCAGGG 
TTGCGGTGTCTCCACGGTGCTCTCGCCCTGCCCATGGCCACCCCAGACTCTGATCTCCAGGAACCCCATAGCCCC 
TCTCCACCTCACCCCATGTTGATGCCCAGGGTCACTCTTGCTACCCGCTGGGCCCCCAAACCCCCGCTGCCTCTC 
TTCCTTCCCCCCATCCCCCACCTGGTTTTGACTAATCCTGCTTCCCTCTCTGGGCCTGGCTGCCGGGATCTGGGG 
TCCCTAAGTCCCTCTCTTTAAAGAACTTCTGCGGGTCAGACTCTGAAGCCGAGTTGCTGTGGGCGTGCCCGGAAG 
CAGAGCGCCACACTCGCTGCTTAAGCTCCCCCAGCTCTTTCCAGAAAACATTAAACTCAGAATTGTGTTTTCAA 
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FIGURE 372 

MGSRGQGLLLAYCLLLAFASGLVLSRVPHVQGEQQEWEGTEELPSPPDHAERAEEQHEKYRPS 
QDQGLPASRCLRCCDPGTSMYPATAVPQINITILKGEKGDRGDRGLQGKYGKTGSAGARGHTG 
PKGQKGSMGAPGERCKSHYAAFSVGRKKPMHSNHYYQTVIFDTEFVNLYDHFNMFTGKFYCYV 
PGLYFFSLNVHTWNQKETYLHIMKNEEEWILFAQVGDRSIMQSQSLMLELREQDQVWVRLYK 
GERENAIFSEELDTYITFSGYLVKHATEP 

Important features: 
Signal sequence. 

amino acids 1-25 

N-glycosylation site. 

amino acids 93-97 

N-xnyristoylation sites . 

amino acids 7-13, 21-27 f 67-73, 117-123, 129-135 

Amidation site. 

amino acids 150-154 

Cell attachment sequence. 

amino acids 104-107 
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FIGURE 373 

CGGAGTGGTGCGCCAACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCCG 

TTCTAGACGCGGGA7\AAATGCTTTCTGAAAGCAGCTCCTTTTTGAAGGGTGTGATGCTTGGAA 

GCATTTTCTGTGCTTTGATCACTATGCTAGGACACATTAGGATTGGTCATGGAAATAGAATGC 

ACCACCATGAGCATCATCACCTAC7\AGCTCCTAACi\AAGAAGATATCTTGAAAATTTCAGAGG 

ATGAGCGCATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCCTTGTAAAACCCAAAG 

ATGTGAGTCTTTGGGCTGCAGTAAAGGAGACTTGGACCATVACACTGTGACAAAGCAGAGTTCT 

TCAGTTCTGAAAATGTTAAAGTGTTTGAGTCAATTAATATGGACACAAATGACATGTGGTTAA 

TGATGAGAAAAGCTTACAAATACGCCTTTGATAAGTATAGAGACCAATACAACTGGTTCTTCC 

TTGCACGCCCCACTACGTTTGCTATCATTGAAAACCTAAAGTATTTTTTGTTAAAAAAGGATC 

CATCACAGCCTTTCTATCTAGGCCACACTAT/yy^ATCTGGAGACCTTGAATATGTGGGTATGG 

AAGGAGGAATTGTCTTAAGTGTAGAATCAATGAAAAGACTTAACAGCCTTCTCAATATCCCAG 

AAAAGTGTCCTGAACAGGGAGGGATGATTTGGAAGATATCTGAAGATAAACAGCTAGCAGTTT 

GCCTGAAATATGCTGGAGTATTTGCAGAAAATGCAGAAGATGCTGATGGAAAAGATGTATTTiV 

ATACCAAATCTGTTGGGCTTTCTATTAAAGAGGCAATGACTTATCACCCCAACCAGGTAGTAG 

AAGGCTGTTGTTCAGATATGGCTGTTACTTTTAATGGACTGACTCCAAATCAGATGCATGTGA 

TGATGTATGGGGTATACCGCCTTAGGGCATTTGGGCATATTTTCAATGATGCATTGGTTTTCT 

TACCTCCAAATGGTTCTGACAATGACTGAGAAGTGGTAGAAAAGCGTGAATATGATCTTTGTA 

TAGGACGTGTGTTGTCATTATTTGTAGTAGTAACTACATATCCAATACAGCTGTATGTTTCTT 

TTTCTTTTCTAATTTGGTGGCACTGGTATAACCACACATTAAAGTCAGTAGTACATTTTTAAA 

TGAGGGTGGTTTTTTTCTTTAAAACACATGAACATTGTAAATGTGTTGGAAAGAAGTGTTTTA 

AGAATAATAATTTTGCAAATAAACTATTAATAAATATTATATGTGATAAATTCTAAATTATGA 

ACATTAGAAATCTGTGGGGCACATATTTTTGCTGATTGGTTAAAAAATTTTAACAGGTCTTTA 

GCGTTCTAAGATATGCAAATGATATCTCTAGTTGTGAATTTGTGATTAAAGTAAAACTTTTAG 

CTGTGTGTTCCCTTTACTTCTAATACTGATTTATGTTCTAAGCCTCCCCAAGTTCCAATGGAT 

TTGCCTTCTCAAAATGTACAACTAAGCAACTAAAGAAAATTAAAGTGA7\AGTTGAAA7iAT 
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FIGURE 374 

MLSESSSFLKGVMLGSIFCALITMLGHIRIGHGNRMHHHEHHHLQAPNKEDILKISEDERMELSKSFRVYCIILV 
KPKDVSLWAAVKETWTKHCDKAEFFSSENVKVFESINMDTNDMWLMMRKAYKYAFDKYRDQYNWFFLARPTTFAI 
IENLKYFLLKKDPSQPFYLGHTIKSGDLEYVGMEGGIVLSVESMKRLNSLLNIPEKCPEQGGMIWKISEDKQLAV 
CLKYAGVFAENAEDADGKDVFNTKSVGLSIKEAMTYHPNQWEGCCSDMAVTFNGLTPNQMHVMMYGVYRLRAFG 
HIFNDALVFLPPNGSDND 

Important features: 
Signal sequence: 

amino acids 1-33 

N-glycosylation site. 

amino acids 121-125/ 342-346 

cAMP- and cGMP- dependent protein kinase phosphorylation site, 
amino acids 319-323, 464-468 

Casein kinase II phosphorylation site. 

amino acids 64-132, 150-154, 322-326, 331-335, 368-372, 385-389, 399-403, 
409-413, 473-477,. 729-733, 748-752 

Tyrosine kinase phosphorylation site. 

amino acids 736-743 

N-rnyristoylation site. 

amino acids 19-25, 23-29, 136-142, 397-403, 441-447, 544-550, 558-564, 
651-657, 657-663, 672-672 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 14-25 

Cell attachment sequence. 

amino acids 247-250 
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FIGURE 375 

GTTGTGTCCTTCAGCAAAACAGTGGATTTAAATCTCCTTGCACAAGCTTGAGAGCAACACAAT 
CTATCAGGAAAGAAAGAAAGAAAAAAACCGAACCTGACAAAAAAGAAGAAAAAGAAGAAGAAA 
AAAAATCATGAAAACCATCCAGCCAAAAATGCACAATTCTATCTCTTGGGCAATCTTCACGGG 
GCTGGCTGCTCTGTGTCTCTTCCAAGGAGTGCCCGTGCGCAGCGGAGATGCCACCTTCCCCAA 
AGCTATGGACAACGTGACGGTCCGGCAGGGGGAGAGCGCCACCCTCAGGTGCACTATTGACAA 
CCGGGTCACCCGGGTGGCCTGGCTAAACCGCAGCACCATCCTCTATGCTGGGAATGACAAGTG 
GTGCCTGGATCCTCGCGTGGTCCTTCTGAGCAACACCCAAACGCAGTACAGCATCGAGATCCA 
GAACGTGGATGTGTATGACGAGGGCCCTTACACCTGCTCGGTGCAGACAGACAACCACCCAAA 
GACCTCTAGGGTCCACCTCATTGTGCAAGTATCTCCCAAAATTGTAGAGATTTCTTCAGATAT 
CTCCATTAATGAAGGGAACAATATTAGCCTCACCTGCATAGCAACTGGTAGACCAGAGCCTAC 
GGTTACTTGGAGACACATCTCTCCCAAAGCGGTTGGCTTTGTGAGTGAAGACGAATACTTGGA 
AATTCAGGGCATCACCCGGGAGCAGTCAGGGGACTACGAGTGCAGTGCCTCCAATGACGTGGC 
CGCGCCCGTGGTACGGAGAGTAAAGGTCACCGTGAACTATCCACCATACATTTCAGAAGCCAA 
GGGTACAGGTGTCCCCGTGGGACAAAAGGGGACACTGCAGTGTGAAGCCTCAGCAGTCCCCTC 
AGCAGAATTCCAGTGGTACAAGGATGACAAAAGACTGATTGAAGGAAAGAAAGGGGTGAAAGT 
GGAAAACAGACCTTTCCTCTCAAAACTCATCTTCTTCAATGTCTCTGAACATGACTATGGGAA 
CTACACTTGCGTGGCCTCCAAC7^AGCTGGGCCACACCAATGCCAGCATCATGCTATTTGGTCC 
AGGCGCCGTCAGCGAGGTGAGCAACGGCACGTCGAGGAGGGCAGGCTGCGTCTGGCTGCTGCC 
TCTTCTGGTCTTGCACCTGCTTCTCAAATTTIG^TGTGAGTGCCACTTCCCCACCCGGGAAAG 
GCTGCCGCCACCACCACCACCAACACAACAGCAATGGCAACACCGACAGCAACCAATCAGATA 
TATACAAATGAAATTAGAAGAAACACAGCCTCATGGGACAGAAATTTGAGGGAGGGGAACAAA 
GAATACTTTGGGGGGAAAAGAGTTTTAAAAAAGAAATTGAAAATTGCCTTGCAGATATTTAGG 
TACAATGGAGTTTTCTTTTCCCAAACGGGAAGAACACAGCACACCCGGCTTGGACCCAGTGCA 
AGCTGCATCGTGCAACCTCTTTGGTGCCAGTGTGGGCAAGGGCTCAGCCTCTCTGCCCACAGA 
GTGCCCCCACGTGGAACATTCTGGAGCTGGCCATCCCAAATTCAATCAGTCCATAGAGACGAA 
CAGAATGAGACCTTCGGGCCCAAGCGTGGCGCTGCGGGCACTTTGGTAGACTGTGCCACCACG 
GCGTGTGTTGTGAAACGTGAAATAAAAAGAGCAAAAAAAAA 
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FIGURE 376 

MKTIQPKMHNSISWAIFTGLAALCLFQGVPVRSGDATFPKAMDNVTVRQGESATLRCTIDNRV 
TRVAWLNRSTILYAGNDKWCLDPRWLLSNTQTQYSIEIQNVDVYDEGPYTCSVQTDNHPKTS 
RVHLIVQVSPKIVEISSDISINEGNNISLTCIATGRPEPTVTWRHISPKAVGFVSEDEYLEIQ 
GITREQSGDYECSASNDVAAPWRRVKVTVNYPPYISEAKGTGVPVGQKGTLQCEASAVPSAE 
FQW YKDDKRL I EGKKGVKVEN RP FLSKLI FFNVS EH DYGN YTC VASNKLGHTNAS IML FG PGA 
VSEVSNGTSRRAGCVWLLPLLVLHLLLKF 

Important features: 
Signal peptide: 

amino acids 1-28 
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FIGURE 377 

CTTCTTTGAAAAGGATTATCACCTGATCAGGTTCTCTCTGCATTTGCCCCTTTAGATTGTGAA 

ATGTGGCTCAAGGTCTTCACAACTTTCCTTTCCTTTGCAACAGGTGCTTGCTCGGGGCTGAAG 

GTGACAGTGCCATCACACACTGTCCATGGCGTCAGAGGTCAGGCCCTCTACCTACCCGTCCAC 

TATGGCTTCCACACTCCAGCATCAGACATCCAGATCATATGGCTATTTGAGAGACCCCACACA 

ATGCCCAAATACTTACTGGGCTCTGTGAATAAGTCTGTGGTTCCTGACTTGGAATACCAACAC 

AAGTTCACCATGATGCCACCCAATGCATCTCTGCTTATCAACCCACTGCAGTTCCCTGATGAA 

GGCAATTACATCGTGAAGGTCAACATTCAGGGAAATGGAACTCTATCTGCCAGTCAGAAGATA 

CAAGTCACGGTTGATGATCCTGTCACAAAGCCAGTGGTGCAGATTCATCCTCCCTCTGGGGCT 

GTGGAGTATGTGGGGAACATGACCCTGACATGCCATGTGGAAGGGGGCACTCGGCTAGCTTAC 

CAATGGCTAAAAAATGGGAGACCTGTCCACACCAGCTGCACCTACTCCTTTTCTCCCCAAAAC 

AATACCCTTCATATTGCTCCAGTAACCAAGGAAGACATTGGGAATTACAGCTGCCTGGTGAGG 

AACCCTGTCAGTGAAATGGAAAGTGATATCATTATGCCCATCATATATTATGGACCTTATGGA 

CTTCAAGTGAATTCTGATAAAGGGCTAAAAGTAGGGGAAGTGTTTACTGTTGACCTTGGAGAG 

GCCATCCTATTTGATTGTTCTGCTGATTCTCATCCCCCCAACACCTACTCCTGGATTAGGAGG 

ACTGACAATACTACATATATCATT7\AGCATGGGCCTCGCTTAGAAGTTGCATCTGAGAAAGTA 

GCCCAGAAGACAATGGACTATGTGTGCTGTGCTTACAACAACATAACCGGCAGGCAAGATGAA 

ACTCATTTCACAGTTATCATCACTTCCGTAGGACTGGAGAAGCTTGCACAGAT^AGGAAAATCA 

TTGTCACCTTTAGCAAGTATAACTGGAATATCACTATTTTTGATTATATCCATGTGTCTTCTC 

TTCCTATGGAAAAAATATCAACCCTACAAAGTTATAAAACAGAAACTAGAAGGCAGGCCAGAA 

ACAGAATACAGGAAAGCTCAAACATTTTCAGGCCATGAAGATGCTCTGGATGACTTCGGAATA 

TATGAATTTGTTGCTTTTCCAGATGTTTCTGGTGTTTCCAGGATTCCAAGCAGGTCTGTTCCA 

GCCTCTGATTGTGTATCGGGGCAAGATTTGCACAGTACAGTGTATGAAGTTATTCAGCACATC 

CCTGCCCAGCAGCAAGACCATCCAGAGTGAACTTTCATGGGCTA7\ACAGTACATTCGAGTGAA 

ATTCTGAAGAAACATTTTT^AGGAAAAACAGTGGAAAAGTATATTAATCTGGAATCAGTGAAGA 

AACCAGGACCAACACCTCTTACTCATTATTCCTTTACATGCAGAATAGAGGCATTTATGCAAA 

TTGAACTGCAGGTTTTTCAGCATATACACAATGTCTTGTGCAACAGAAAAACATGTTGGGGAA 

ATATTCCTCAGTGGAGAGTCGTTCTCATGCTGACGGGGAG7\ACGAAAGTGACAGGGGTTTCCT 

CATAAGTTTTGTATGAAATATCTCTACAAACCTCAATTAGTTCTACTCTACACTTTCACTATC 

ATCAACACTGAGACTATCCTGTCTCACCTACAAATGTGGAAACTTTACATTGTTCGATTTTTC 

AGCAGACTTTGTTTTATTAAATTTTTATTAGTGTTAAGAATGCTAAATTTATGTTTCAATTTT 

ATTTCCAAATTTCTATCTTGTTATTTGTACAACAAAGTAATAAGGATGGTTGTCACAAAAACA 

AAACTATGCCTTCTCTTTTTTTTCAATCACCAGTAGTATTTTTGAGAAGACTTGTGAACACTT 

AAGGAAATGACTATTAAAGTCTTATTTTTATTTTTTTCAAGGAAAGATGGATTCAAATAAATT 

ATTCTGTTTTTGCTTTTAAAAAAAAAAAAAA 
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FIGURE 378 

MWLKVFTTFLSFATGACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTPASDIQIIWLFERPHTMPKYLLGSVNKS 
WPDLEYQHKFTMMPPNASLLINPLQFPDEGNYIVKVNIQGNGTLSASQKIQVTVDDPVTKPWQIHPPSGAVEY 
VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSSTYSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEMESDIIMPII 
YYGPYGLQVNSDKGLKVGEVFTVDLGEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGPRLEVASEKVAQKTMD 
YVCCAYNNITGRQDETHFTVIITSVGLEKLAQKGKSLSPLASITGISLFLIISMCLLFLWKKYQPYKVIKQKLEG 
RPETEYRKAQTFSGHEDALDDFGIYEFVAFPDVSGVSRIPSRSVPASDCVSGQDLHSTVYEVIQHIPAQQQDHPE 

Important features: 
Signal sequence: 

amino acids 1-18 

Transmembrane domain: 

amino acids 341-359 

N-glycosylation site. 

amino acids 73-77, 92-96, 117-121, 153-157, 189-193, 204-208, 276-280, 308-312 
Casein kinase II phosphorylation site. 

amino acids 129-133, 198-202, 214-218, 388-392, 426-430, 433-437 

Tyrosine kinase phosphorylation site. 

amino acids 272-280 

N-myristoylation site. 

amino acids 15-21, 19-25, 118-124, 163-167, 203-209, 231-237, 239-245 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FIGURE 379 

ATAGTAGAAGAATGTCTCTGAAATTACTGGATGAGTTTCAGTCATACTTTCACATGGGCACAA 
TTTCACATTCAAGCTCCTTATCCTAGGCTAATTTTATATTATGTTAAATCACTTGTTTTTGTT 
CTCACGGCTTCCTGCCTGCTATAGGCATAATTACGAGGAAGCAGAACTTCTCCAGAAGCAAGC 
GCACATGCGTTCCAAAATAAGAGC7^AATTCGCTCTAAACACAGGAAAAGACCTGAAGCTTTAA 
TTAAGGGGTTACATCCAACCCCAGAGCGCTTTTGTGGGCACTGATTGCTCCAGCTTCTGCGTC 
ACTGCGCGAGGGAAGAGGGAAGAGGATCCAGGCGTTAGACATCTATAGACACAAAAACAGCTG 
GAGATTGGGCTTAAAATACCCACCAAGCTCCAAAGAAGAGACCCAAGTCCCCAAAACATTGAT 
TTCAGGGCTGCCAGGAAGGAAGAGCAGCAGCAGGGTGGGAGAGAAGCTCCAGTCAGCCCACAA 
GATGCCATTGTCCCCCGGCCTCCTGCTGCTGCTGCTCTCCGGGGCCACGGCCACCGCTGCCCT 
GCCCCTGGAGGGTGGCCCCACCGGCCGAGACAGCGAGCATATGCAGGAAGCGGCAGGAATAAG 
GAAAAGCAGCCTCCTGACTTTCCTCGCTTGGTGGTTTGAGTGGACCTCCCAGGCCAGTGCCGG 
GCCCCTCATAGGAGAGGAAGCTCGGGAGGTGGCCAGGCGGCAGGAAGGCGCACCCCCCCAGCA 
ATCGGCGCGCCGGGACAGAATGCCCTGCAGGAACTTCTTCTGGAAGACCTTCTCCTCCTGCAA 
ATAG 
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FIGURE 380 

MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKMPLSPGLLLLLLS 
GATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWWFEWTSQASAGPLIGEEAREVARR 
QEGAP PQQS ARRDRMPCRN FFWKT FS SC K 

Important features: 
Transmembrane domain: 

amino acids 51^-69 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 35-39, 92-96 

N-myristoylation sites. 

amino acids 64-70, 75-81, 90-96 

Amidation site. 

amino acids 33-37 
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FIGURE 381 

GGCGCCGGTGCACCGGGCGGGCTGAGCGCCTCCTGCGGCCCGGCCTGCGCGCCCCGGCCCGCC 
GCGCCGCCCACGCCCCAACCCCGGCCCGCGCCCCCTAGCCCCCGCCCGGGCCCGCGCCCGCGC 
CCGCGCCCAGGTGAGCGCTCCGCCCGCCGCGAGGCCCCGCCCCGGCCCGCCCCCGCCCCGCCC 
CGGCCGGCGGGGGAACCGGGCGGATTCCTCGCGCGTCAAACCACCTGATCCCATAAAACATTC 
ATCCTCCCGGCGGCCCGCGCTGCGAGCGCCCCGCCAGTCCGCGCCGCCGCCGCCCTCGCCCTG 
TGCGCCCTGCGCGCCCTGCGCACCCGCGGCCCGAGCCCAGCCAGAGCCGGGCGGAGCGGAGCG 
CGCCGAGCCTCGTCCCGCGGCCGGGCCGGGGCCGGGCCGTAGCGGCGGCGCCTGGATGCGGAC 
CCGGCCGCGGGGAGACGGGCGCCCGCCCCGAAACGACTTTCAGTCCCCGACGCGCCCCGCCCA 
ACCCCTACGAT6AAGAGGGCGTCCGCTGGAGGGAGCCGGCTGCTGGCATGGGTGCTGTGGCTG 
CAGGCCTGGCAGGTGGCAGCCCCATGCCCAGGTGCCTGCGTATGCTACAATGAGCCCAAGGTG 
ACGACAAGCTGCCCCCAGCAGGGCCTGCAGGCTGTGCCCGTGGGCATCCCTGCTGCCAGCCAG 
CGCATCTTCCTGCACGGCAACCGCATCTCGCATGTGCCAGCTGCCAGCTTCCGTGCCTGCCGC 
AACCTCACCATCCTGTGGCTGCACTCGAATGTGCTGGCCCGAATTGATGCGGCTGCCTTCACT 
GGCCTGGCCCTCCTGGAGCAGCTGGACCTCAGCGATAATGCACAGCTCCGGTCTGTGGACCCT 
GCCACATTCCACGGCCTGGGCCGCCTACACACGCTGCACCTGGACCGCTGCGGCCTGCAGGAG 
CTGGGCCCGGGGCTGTTCCGCGGCCTGGCTGCCCTGCAGTACCTCTACCTGCAGGACAACGCG 
CTGCAGGCACTGCCTGATGACACCTTCCGCGACCTGGGCAACCTCACACACCTCTTCCTGCAC 
GGCAACCGCATCTCCAGCGTGCCCGAGCGCGCCTTCCGTGGGCTGCACAGCCTCGACCGTCTC 
CTACTGCACCAGAACCGCGTGGCCCATGTGCACCCGCATGCCTTCCGTGACCTTGGCCGCCTC 
ATGACACTCTATCTGTTTGCCAACAATCTATCAGCGCTGCCCACTGAGGCCCTGGCCCCCCTG 
CGTGCCCTGCAGTACCTGAGGCTCAACGACAACCCCTGGGTGTGTGACTGCCGGGCACGCCCA 
CTCTGGGCCTGGCTGCAGAAGTTCCGCGGCTCCTCCTCCGAGGTGCCCTGCAGCCTCCCGCAA 
CGCCTGGCTGGCCGTGACCTCAAACGCCTAGCTGCCAATGACCTGCAGGGCTGCGCTGTGGCC 
ACCGGCCCTTACCATCCCATCTGGACCGGCAGGGCCACCGATGAGGAGCCGCTGGGGCTTCCC 
AAGTGCTGCCAGCCAGATGCCGCTGACAAGGCCTCAGTACTGGAGCCTGGAAGACCAGCTTCG 
GCAGGCAATGCGCTGAAGGGACGCGTGCCGCCCGGTGACAGCCCGCCGGGCAACGGCTCTGGC 
CCACGGCACATCAATGACTCACCCTTTGGGACTCTGCCTGGCTCTGCTGAGCCCCCGCTCACT 
GCAGTGCGGCCCGAGGGCTCCGAGCCACCAGGGTTCCCCACCTCGGGCCCTCGCCGGAGGCCA 
GGCTGTTCACGCAAGAACCGCACCCGCAGCCACTGCCGTCTGGGCCAGGCAGGCAGCGGGGGT 
GGCGGGACTGGTGACTCAGAAGGCTCAGGTGCCCTACCCAGCCTCACCTGCAGCCTCACCCCC 
CTGGGCCTGGCGCTGGTGCTGTGGACAGTGCTTGGGCCCTGCTGACCCCCAGCGGACACAAGA 
GCGTGCTCAGCAGCCAGGTGTGTGTACATACGGGGTCTCTCTCCACGCCGCCAAGCCAGCCGG 
GCGGCCGACCCGTGGGGCAGGCCAGGCCAGGTCCTCCCTGATGGACGCCTGCCGCCCGCCACC 
CCCATCTCCACCCCATCATGTTTACAGGGTTCGGCGGCAGCGTTTGTTCCAGAACGCCGCCTC 
CCACCCAGATCGCGGTATATAGAGATATGCATTTTATTTTACTTGTGTAAAAATATCGGACGA 
CGTGGAATAAAGAGCTCTTTTCTTAAAAAAA 
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FIGURE 382 

MKRASAGGSRLLAWVLWLQAWQVAAPCfGACVC YNEPKVTTSCPQQGLQAVPVGI PAASQRI F 
LHGNRISHVPAASFRACRNLTILWLHSNVLARIDAAAFTGLALLEQLDLSDNAQLRSVDPATF 
HGLGRLHTLHLDRCGLQELGPGLFRGLAALQYLYLQDNALQALPDDTFRDLGNLTHLFLHGNR 
ISSVPERAFRGLHSLDRLLLHQNRVAHVHPHAFRDLGRLMTLYLFANNLSALPTEALAPLRAL 
QYLRLNDNPWVCDCRARPLWAWLQKFRGSSSEVPCSLPQRLAGRDLKRLAANDLQGCAVATGP 
YHPIWTGRATDEEPLGLPKCCQPDAADKASVLEPGRPASAGNALKGRVPPGDSPPGNGSGPRH 
INDSPFGTLPGSAEPPLTAVRPEGSEPPGFPTSGPRRRPGCSRKNRTRSHCRLGQAGSGGGGT 
GDSEGSGALPSLTCSLTPLGLALVLWTVLGPC 

Important features: 
Signal peptide: 

amino acids 1-26 

Leucine zipper pattern. 

amino acids 135-156 

Glycosaminoglycan attachment site. 

amino acids 436-439 

N-glycosylation site. 

amino acids 82-85, 179-183, 237-240, 372-375 and 423-426 

VWFC domain 

amino acids 411-425 
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FIGURE 383 

TTCGTGACCCTTGAGAAAAGAGTTGGTGGTAAATGTGCCACGTCTTCTAAGAAGGGGGAGTCCTGAACTTGTCTG 
AAGCCCTTGTCCGTAAGCCTTGAACTACGTTCTTAAATCTATGAAGTCGAGGGACCTTTCGCTGCTTTTGTAGGG 
ACTTCTTTCCTTGCTTCAGCAACMGAGGCTTTTCTTGTGGAACGCGGTCTTGACTCTGTTCGTCACTTCTTTGA 
TTGGGGCTTTGATCCCTGAACCAGAAGTGAAAATTGAAGTTCTCCAGAAGCCATTCATCTGCCATCGCAAGACCA 
AAGGAGGGGATTTGATGTTGGTCCACTATGAAGGCTACTTAGAAAAGGACGGCTCCTTATTTCACTCCACTCACA 
AACATAACAATGGTCAGCCCATTTGGTTTACCCTGGGCATCCTGGAGGCTCTCAAAGGTTGGGACCAGGGCTTGA 
AAGGAATGTGTGTAGGAGAGAAGAGAAAGCTCATCATTCCTCCTGCTCTGGGCTATGGAAAAGAAGGAAAAGGTA 
AAATTCCCCCAGAAAGTACACTGATATTTAATATTGATCTCCTGGAGATTCGAAATGGACCAAGATCCCATGAAT 
CATTCCAAGAAATGGATCTTAATGATGACTGGAAACTCTCTAAAGATGAGGTTAAAGCATATTTAAAGAAGGAGT 
TTGAAAAACATGGTGCGGTGGTGAATGAAAGTCATCATGATGCTTTGGTGGAGGATATTTTTGATAAAGAAGATG 
AAGACAAAGATGGGTTTATATCTGCCAGAGAATTTACATATAAACACGATGAGTTATAGAGATACATCTACCCTT 
TTAATATAGCACTCATCTTTCAAGAGAGGGCAGTCATCTTTAAAGAACATTTTATTTTTATACAATGTTCTTTCT 
TGCTTTGTTTTTTATTTTTATATATTTTTTCTGACTCCTATTT7\AAGAACCCCTTAGGTTTCTAAGTACCCATTT 
CTTTCTGATAAGTTATTGGGAAGAAAAAGCTAATTGGTCTTTGAATAGAAGACTTCTGGACAATTTTTCACTTTC 
ACAGATATGAAGCTTTGTTTTACTTTCTCACTTATAAATTTAAAATGTTGCAACTGGGAATATACCACGACATGA 
GACCAGGTTATAGCAGAAATTAGCACCCTATATTTCTGCTTCCCTCTATTTTCTCCAAGTTAGAGGTCAACATTT 
GAAAAGCCTTTTGCAATAGCCCAAGGCTTGCTATTTTCATGTTATAATGAAATAGTTTATGTGTAACTGGCTCTG 
AGTCTCTGCTTGAGGACCAGAGGAAAATGGTTGTTGGACCTGACTTGTTAATGGCTACTGCTTTACTAAGGAGAT 
GTGCAATGCTGAAGTTAGAAACAAGGTTAATAGCCAGGCATGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGA 
GGCTGAGGCGGGCGGATCACCTGAGGTTGGGAGTTCGAGACCAGCCTGACCAACACGGAGAAACCCTATCTCTAC 
TAAAAATACAAAGTAGCCCGGCGTGGTGATGCGTGCCTGTAATCCCAGCTACCCAGGAAGGCTGAGGCGGCAGAA 
TCACTTGAACCCGAGGCCGAGGTTGCGGTAAGCCGAGATCACCTNCAGCCTGGACACTCTGTCTCGAAAAAAGAA 
AAGAACACGGTTAATACCATATNAATATGTATGCATTGAGACATGCTACCTAGGACTTAAGCTGATGAAGCTTGG 
CTCCTAGTGATTGGTGGCCTATTATGATAAATAGGACAAATCATTTATGTGTGAGTTTCTTTGTAATAAAATGTA 
TCAATATGTTATAGATGAGGTAGAAAGTTATATTTATATTCAATATTTACTTCTTAAGGCTAGCGGAATATCCTT 
CCTGGTTCTTTAATGGGTAGTCTATAGTATATTATACTACAATAACATTGTATCATAAGATAAAGTAGTAAACCA 
GTCTACATTTTCCCATTTCTGTCTCATCAAAAACTGAAGTTAGCTGGGTGTGGTGGCTCATGCCTGTAATCCCAG 
CACTTTGGGGGCCAAGGAGGGTGGATCACTTGAGATCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCT 
TGTCTCTACTAAAAATACAAATVATTAGCCAGGCGTGGTGGTGCACACCTGTAGTCCCAGCTACTCGGGAGGCTGA 
GACAGGAGATTTGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCAAGATTGTGCCACTGCACTCCAGCCTGGG 
TGACAGAGCAAGACTCCATCTCAAAAAAAAAAAAAAGAAGCAGACCTACAGCAGCTACTATTGAATAAATACCTA 
TCCTGGATTTT 
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FIGURE 384 

MRLFLWNAVLTLFVTSLIGALIPEPEVKIEVLQKPFICHRKTKGGDLMLVHYEGYLEKDGSLF 
HSTHKHNNGQPIWFTLGILEALKGWDQGLKGMCVGEKRECLIIPPALGYGKEGKGKIPPESTLI 
FNIDLLEIRNGPRSHESFQEMDLNDDWKLSKDEVKAYLKKEFEKHGAWNESHHDALVEDIFD 
KEDEDKDGFISAREFTYKHDEL 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 176-179 

Casein kinase II phosphorylation site. 

amino acids 143-146, 156-159, 178-181 and 200-203 

Endoplasmic reticulum targeting sequence. 

amino acids 208-211 

FKBP-type pep tidy 1 -prolyl cis-trans isomerase 

amino acids 78-114 and 118-131 

EF-hand calcium-binding domain, 

amino acids 191-203, 184-203 and 140-159 

S-100/lCaBP type calcium binding domain 

amino acids 183-203 
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FIGURE 385 

CTCCCACGGTGTCCAGCGCCCAGAAT^GGCTTCTGGTCCTGCTATGGGGTTGCCTGCTGCTC 
CCAGGTTATGAAGCCCTGGAGGGCCCAGAGGAAATCAGCGGGTTCGAAGGGGACACTGTGTCC 
CTGCAGTGCACCTACAGGGAAGAGCTGAGGGACCACCGGAAGTACTGGTGCAGGAAGGGTGGG 
ATCCTCTTCTCTCGCTGCTCTGGCACCATCTATGCAGAAGAAGAAGGCCAGGAGACAATGAAG 
GGCAGGGTGTCCATCCGTGACAGCCGCCAGGAGCTCTCGCTCATTGTGACCCTGTGGAACCTC 
ACCCTGCAAGACGCTGGGGAGTACTGGTGTGGGGTCGAAAAACGGGGCCCCGATGAGTCTTTA 
CTGATCTCTCTGTTCGTCTTTCCAGGACCCTGCTGTCCTCCCTCCCCTTCTCCCACCTTCCAG 
CCTCTGGCTACAACACGCCTGCAGCCCAAGGCAAAAGCTCAGCAAACCCAGGCCCCAGGATTG 
ACTTCTCCTGGGCTCTACCCGGCAGCCACCACAGCCAAGCAGGGGAAGACAGGGGCTGAGGCC 
CCTCCATTGCCAGGGACTTCCCAGTACGGGCACGAAAGGACTTCTCAGTACACAGGAACCTCT 
CCTCACCCAGCGACCTCTCCTCCTGCAGGGAGCTCCCGCCCCCCCATGCAGCTGGACTCCACC 
TCAGCAGAGGACACCAGTCCAGCTCTCAGCAGTGGCAGCTCTAAGCCCAGGGTGTCCATCCCG 
ATGGTCCGCATACTGGCCCCAGTCCTGGTGCTGCTGAGCCTTCTGTCAGCCGCAGGCCTGATC 
GCCTTCTGCAGCCACCTGCTCCTGTGGAGAAAGGAAGCTCAACAGGCCACGGAGACACAGAGG 
AACGAGAAGTTCTGGCTCTCACGCTTGACTGCGGAGGAAAAGGAAGCCCCTTCCCAGGCCCCT 
GAGGGGGACGTGATCTCGATGCCTCCCCTCCACACATCTGAGGAGGAGCTGGGCTTCTCGAAG 
TTTGTCTCAGCGTAGGGCAGGAGGCCCTCCTGGCCAGGCCAGCAGTGAAGCAGTATGGCTGGC 
TGGATCAGCACCGATTCCCGAAAGCTTTCCACCTCAGCCTCAGAGTCCAGCTGCCCGGACTCC 
AGGGCTCTCCCCACCCTCCCCAGGCTCTCCTCTTGCATGTTCCAGCCTGACCTAGAAGCGTTT 
GTCAGCCCTGGAGCCCAGAGCGGTGGCCTTGCTCTTCCGGCTGGAGACTGGGACATCCCTGAT 
AGGTTCACATCCCTGGGCAGAGTACCAGGCTGCTGACCCTCAGCAGGGCCAGACAAGGCTCAG 
TGGATCTGGTCTGAGTTTCAATCTGCCAGGAACTCCTGGGCCTCATGCCCAGTGTCGGACCCT 
GCCTTCCTCCCACTCCAGACCCCACCTTGTCTTCCCTCCCTGGCGTCCTCAGACTTAGTCCCA 
CGGTCTCCTGCATCAGCTGGTGATGAAGAGGAGCATGCTGGGGTGAGACTGGGATTCTGGCTT 
CTCTTTGAACCACCTGCATCCAGCCCTTCAGGAAGCCTGTGAAAAACGTGATTCCTGGCCCCA 
CCAAGACCCACCAAAACCATCTCTGGGCTTGGTGCAGGACTCTGAATTCTAACAATGGCCAGT 
GACTGTCGCACTTGAGTTTGAGGGCCAGTGGGCCTGATGAACGCTCACACCCCTTCAGCTTAG 
AGTCTGCATTTGGGCTGTGACGTCTCCACCTGCCCCAATAGATCTGCTCTGTCTGCGACACCA 
GATCCACGTGGGGACTCCCCTGAGGCCTGCTAAGTCCAGGCCTTGGTCAGGTCAGGTGCACAT 
TGCAGGATAAGCCCAGGACCGGCACAGAAGTGGTTGCCTTTNCCATTTGCCCTCCCTGGNCCA 
TGCCTTCTTGCCTTTGGAAAAAATGATGAAGAAAACCTTGGCTCCTTCCTTGTCTGGAAAGGG 
TTACTTGCCTATGGGTTCTGGTGGCTAGAGAGAAAAGTAGAAAACCAGAGTGCACGTAGGTGT 
CTAACACAGAGGAGAGTAGGAACAGGGCGGATACCTGAAGGTGACTCCGAGTCCAGCCCCCTG 
GAGAAGGGGTCGGGGGTGGTGGTAAAGTAGCACAACTACTATTTTTTTTCTTTTTCCATTATT 
ATTGTTTTTTAAGACAGAATCTCGTGCTGCTGCCCAGGCTGGAGTGCAGTGGCACGATCTGCA 
AACTCCGCCTCCTGGGTTCAAGTGATTCTTCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAG 
GCACGCACCACCACACCTGGCTAATTTTTGTACTTTTAGTAGAGATGGGGTTTCACCATGTTG 
GCCAGGCTGGTCTTGAACTCCTGACCTCAAATGAGCCTCCTGCTTCAGTCTCCCAAATTGCCG 
GGATTACAGGCATGAGCCACTGTGTCTGGCCCTATTTCCTTTAAAAAGTGAAATTAAGAGTTG 
TTCAGTATGCAAAACTTGGAAAGATGGAGGAGAAAAAGAAAAGGAAGAAAAAAATGTCACCCA 
TAGTCTCACCAGAGACTATCATTATTTCGTTTTGTTGTACTTCCTTCCACTCTTTTCTTCTTC 
ACATAATTTGCCGGTGTTCTTTTTACAGAGCAATTATCTTGTATATACAACTTTGTATCCTGC 
CTTTTCCACCTTATCGTTCCATCACTTTATTCCAGCACTTCTCTGTGTTTTACAGACCTTTTT 
ATAAATAAAATGTTCATCAGCTGCATAAAAAAAAAAAAAA 
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FIGURE 386 

MRLLVLLWGCLLLPGYEALEGPEEISGFEGDTVSLQCTYREELRDHRKYWCRKGGILFSRCSG 
TIYAEEEGQETMKGRVSIRDSRQELSLIVTLWNLTLQDAGEYWCGVEKRGPDESLLISLFVFP 
G PCC P PS PS PT FQPLATTRLQ PKAKAQQTQP PGLTS PGLY PAATT AKQGKTGAEAP PL PGTSQ 
YGHERTSQYTGTSPHPATSPPAGSSRPPMQLDSTSAEDTSPALSSGSSKPRVSIPMVRILAPV 
LVLLSLLSAAGLIAFCSHLLLWRKEAQQATETQRNEKFWLSRLTAEEKEAPSQAPEGDVISMP 
PLHTSEEELGFSKFVSA 

Important features: 
Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 248-269 

N-glycosylation site. 

amino acids 96-99 

Fibrinogen beta and gamma chains C- terminal domain. 

amino acids 104-113 

Ig like V- type domain: 

amino acids 13-128 
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FIGURE 387 

GCGCCGGGAGCCCATCTGCCCCCAGGGGCACGGGGCGCGGGGCCGGCTCCCGCCCGGCACATG 
GCTGCAGrcACCTC^GCGCACCCCGAGGCGCCGCGCCCAGCTCGCCCGAGGTCCGTCGGAGG 
CGCCCGGCCGCCCCGGAGCCAAGCAGCAACTGAGCGGGGAAGCGCCCGCGTCCGGGGATCGGG 
AT6TCCCTCCTCCTTCTCCTCTTGCTAGTTTCCTACTATGTTGGAACCTTGGGGACTCACACT 
GAGATCAAGAGAGTGGCAGAGGAAAAGGTCACTTTGCCCTGCCACCATCAACTGGGGCTTCCA 

GAGGGCCGGTACACCTGTAAGGTTAAGAATTCAGGGCGCTACGTGTGGAGCCATGTCATCTTA 

AAAGTCTTAGTGAGACCATCCAAGCCCAAGTGTGAGTTGGAAGGAGAGCTGACAGAAGGAAGT 

GACCTGACTTTGCAGTGTGAGTCATCCTCTGGCACAGAGCCCATTGTGTATTACTGGCAG^ 

ATCCGAGAGAAAGAGGGAGAGGATGAACGTCTGCCTCCCAAATCTAGGATTGACTACAACCAC 

CCTGGACGAGTTCTGCTGCAGAATCTTACCATGTCCTACTCTGGACTGTACCAGTGCACAGCA 

GGCA^CGA^GCTGGGAAGGAAAGCTGTGTGGTGCGAGTAACTGTACAGTATGTACAAAGC^ 

ggca^ggSggLcagtgaca^ 

TGGCTGCTAATCCGAAGGAAAGACAAAGAAAGATATGAGGAAGAAGAGAGACCTAATGAAATT 
CGAGAAGATCCTGAAGCTCCAAAAGCCCGTCTTGTGAAACCCAGCTCCTCTTCCTCAGGCTCT 
C^AGCT^^CTCTGGTTC^TTCCTCCACTCGCTCCACAGCAAATAGTGCCTCACGCAGCCAG 

cggacSg5?aactgacgcagcaccccagccagg^ 

GGGCCAGAGGTGAGAGGTTCTGAACCAAAGAAAGTCCACCATGCTAATCTGACCAAAGCAGAA 

accacaccSgcatgatcccc^^^^ 

TTGACTCCCACGCTTTCCTAGGAGTCAGGGTCTTTGGACTCTTCTCGTCATTGGAGCTCAAGT 

cac?agccacacaaccagatg 

caga?gag2™ccttatac^^ 

SaIggcatcttattgtgcctttagaccagagt^ 

^caggacctgtggtgagaaggttggggaaaggtgaggtgaatatacctaaaacttttaat 
gtggga?a™gt^ 

aaattttctatgcatttctgcaaacttattggattattagttattcagacagtcaagcagaac 

c^cagccSattacacctgtctaca^^^ 
Sggamcatgtgtcttctattctgacttaacttcatttgtcataa^^ 
tcaaggggagttga^tagtgggagatggagaagagtgaatgagtttctc^ 
atctcactatttgtattgagcccaaaataactatgaaaggagacaaaaatttgtgacaaagga 

TTGTGAAGAGCTTTCCATCTTCATGATGTTATGAGGATTGTTGACAAACATTAGAAATATATA 
ATGGA^CAATTGTGGATTTCCCCTCAAATCAGATGCCTCTAAGGACTTTCCTGCTAGATATTT 
CTGGAAGGAGAAAATACAACATGTCATTTATCAACGTCCTTAGAAAGAATTCTTCTAGAGAAA 

SgggISSa^^ 

ATGTGAAACCAGAATTGCAAGACTGGGTGGACTAGAAAGGGAGATTAGATCAGTTTTCTCTTA 

a?a?g^gg^gtagccgggcatggtgccaggcacct 

GTTGCAGTGAGCCGAGATTATGCCATTGCACTCCAGCCTGGGTGACAGAGCGGGACTCCGTCTC 
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FIGURE 388 

MSI.LLLLLLVSYYVGTLGTHTEIKRVAEEKVTLPCHHQLGLPEKDTLDIEWLLTDNEGNQKW 
ITYSSRHVYNNLTEEQKGRVAFASNFLAGDASLQIEPLKPSDEGRYTCKVKNSGRYVWSHVIL 
KVLVRPSKPKCELEGELTEGSDLTLQCESSSGTEPIVYYWQRIREKEGEDERLPPKSRIDYNH 
PGRVLLQNLTMSYSGLYQCTAGNEAGKESCWRVTVQYVQSIGMVAGAVTGIVAGALLIFLLV 
WLLIRRKDKERYEEEERPNEIREDAEAPKARLVKPSSSSSGSRSSRSGSSSTRSTANSASRSQ 
RTLSTDAAPQPGLATQAYSLVGPEVRGSEPKKVHHANLTKAETTPSMIPSQSRAFQTV 

Important f reatures : 
Signal sequence: 

amino acids 1-16 

Transmembrane domain: 

amino acids 232-251 
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FIGURE 389 

GCGGCACCTGGAAGATGCGCCCATTGGCTGGTGGCCTGCTCAAGGTGGTGTTCGTGGTCTTCG 

•CCTCCTTGTGTGCCTGGTATTCGGGGTACCTGCTCGCAGAGCTCATTCCAGATGCACCCCTGT 

CCAGTGCTGCCTATAGCATCCGCAGCATCGGGGAGAGGCCTGTCCTCAAAGCTCCAGTCCCCA 

AAAGGCAAAAATGTGACCACTGGACTCCCTGCCCATCTGACACCTATGCCTACAGGTTACTCA 

GCGGAGGTGGCAGAAGCAAGTACGCCAAAATCTGCTTTGAGGATAACCTACTTATGGGAGAAC 

AGCTGGGAAATGTTGCCAGAGGAATAAACATTGCCATTGTCAACTATGTAACTGGGAATGTGA 

CAGCAACACGATGTTTTGATATGTATGAAGGCGATAACTCTGGACCGATGACAAAGTTTATTC 

AGAGTGCTGCTCCAAAATCCCTGCTCTTCATGGTGACCTATGACGACGGAAGCACAAGACTGA 

ATAACGATGCCAAGAATGCCATAGAAGCACTTGGAAGTAAAGAAATCAGGAACATGAAATTCA 

GGTCTAGCTGGGTATTTATTGCAGCAAAAGGCTTGGAACTCCCTTCCGAAATTCAGAGAGAAA 

AGATCAACCACTCTGATGCTAAGAACAACAGATATTCTGGCTGGCCTGCAGAGATCCAGATAG 

AAGGCTGCATACCCAAAGAACGAAGCT^CACTGCAGGGTCCTGAGTAAATGTGTTCTGTATA 

AACAAATGCAGCTGGAATCGCTCAAGAATCTTATTTTTCTAAATCCAACAGCCCATATTTGAT 

GAGTATTTTGGGTTTGTTGTAAACCAATGAACATTTGCTAGTTGTATCAAATCTTGGTACGCA 

GTATTTTTATACCAGTATTTTATGTAGTGAAGATGTCAATTAGCAGGAAACTAAAATGAATGG 



AAATTCTTAAAAAAAAAA 
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FIGURE 390 

MRPLAGGLLKWFWFASLCAWYSGYLLAELIPDAPLSSAAYSIRSIGERPVLKAPVPKRQKC 
DHWTPCPSDTYAYRLLSGGGRSKYAKICFEDNLLMGEQLGNVARGINIAIVNYVTGNVTATRC 
FDMYEGDNSGPMTKFIQSAAPKSLLFMVTYDDGSTRLNNDAKNAIEALGSKEIRNMKFRSSWV 
FIAAKGLELPSEIQREKINHSDAKNNRYSGWPAEIQIEGCIPKERS 

Important, features: 
Signal sequence . 

amino acids 1-20 

N-glycosylation sites. 

amino acids 120-124, 208-212 

Glycosami noglycan attachment site. 

amino acids 80-84 

N-myristoylation sites. 

amino acids 81-87, 108-114, 119-125 
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FIGURE 391 

GGGGGCTTTCTTGGGCTTGGCTGCTTGGAACACCTGCCTCCAAGGACCGGCCTCGGAGGGGTCGCCGGGAAAGGG 
AGGGAAGAAGGAAGGGCGGGGCCGGCCCCCCTGCGCCCGCCCCGCGCCTCTGCGCGCCCCTGTCCGCCCCGGCCC 
AGCCCAGCCCAGCCCCGCGGGCCGGTCACACGCGCAGCCAGCCGGCCGCCTCCCGCGCCCAAGCGCGCCGCTCTG 
CTGTGCCCTGCGCCCTTGCCCCGCGCCAGCTTCTGCGCCCGCAGCCCGCCCGGCGCCCCCGGTGACCGTGACCCT 
GCCCTGGGCGCGGGGCGGAGCAGGCATCTCCCGCCCGGGGACCGCTACCCCAGCGCTGGCCCTGGTGCTCCTGGC 
AGTGACCCTGGCCGGGGTCGGAGCCCAGGGCGCAGCCCTCGAGGACCCTGATTATTACGGGCAGGAGATCTGGAG 
CCGGGAGCCCTACTACGCGCGCCCGGAGCCCGAGCTCGAGACCTTCTCTCCGCCGCTGCCTGCGGGGCCCGGGGA 
GGAGTGGGAGCGGCGCCCGCAGGAGCCCAGGCCGCCCAAGAGGGCCACCAAGCCCAAGAAAGCTCCCAAGAGGGA 
GAAGTCGGCTCCGGAGCCGCCTCCACCAGGTA7VACACAGCAACAAAAAAGTTATGAGAACCAAGAGCTCTGAGAA 
GGCTGCCAACGATGATCACAGTGTCCGTGTGGCCCGTGAAGATGTCAGAGAGAGTTGCCCACCTCTTGGTCTGGA 
7iACCTTAAAAATCACAGACTTCCAGCTCCATGCCTCCACGGTGAAGCGCTATGGCCTGGGGGCACATCGAGGGAG 
ACTCAACATCCAGGCGGGCATTAATGAAAATGATTTTTATGACGGAGCGTGGTGCGCGGGAAGAAATGACCTCCA 
GCAGTGGATTGAAGTGGATGCTCGGCGCCTGACCAGATTCACTGGTGTCATCACTCAAGGGAGGAACTCCCTCTG 
GCTGAGTGACTGGGTGACATCCTATAAGGTCATGGTGAGCAATGACAGCCACACGTGGGTCACTGTTAAGAATGG 
ATCTGGAGACATGATATTTGAGGGAAACAGTGAGAAGGAGATCCCTGTTCTCAATGAGCTACCCGTCCCCATGGT 
GGCCCGCTACATCCGCATAAACCCTCAGTCCTGGTTTGATAATGGGAGCATCTGCATGAGAATGGAGATCCTGGG 
CTGCCCACTGCCAGATCCTAATAATTATTATCACCGCCGGAACGAGATGACCACCACTGATGACCTGGATTTTAA 
GCACCACAATTATAAGGAAATGCGCCAGTTGATGAAAGTTGTGAATGAAATGTGTCCCAATATCACCAGAATTTA 
CAACATTGGAAAAAGCCACCAGGGCCTGAAGCTGTATGCTGTGGAGATCTCAGATCACCCTGGGGAGCATGAAGT 
CGGTGAGCCCGAGTTCCACTACATCGCGGGGGCCCACGGCAATGAGGTGCTGGGCCGGGAGCTGCTGCTGCTGCT 
GGTGCAGTTCGTGTGTCAGGAGTACTTGGCCCGGAATGCGCGCATCGTCCACCTGGTGGAGGAGACGCGGATTCA 
CGTCCTCCCCTCCCTCAACCCCGATGGCTACGAGAAGGCCTACGAAGGGGGCTCGGAGCTGGGAGGCTGGTCCCT 
GGGACGCTGGACCCACGATGGAATTGACATCAACAACAACTTTCCTGATTTAAACACGCTGCTCTGGGAGGCAGA 
GGATCGACAGAATGTCCCCAGGAAAGTTCCCAATCACTATATTGCTVATCCCTGAGTGGTTTCTGTCGiGAAAATGC 
CACGGTGGCTGCCGAGACCAGAGCAGTCATAGCCTGGATGGAAAAAATCCCTTTTGTGCTGGGCGGCAACCTGCA 
GGGCGGCGAGCTGGTGGTGGCGTATCCCTACGACCTGGTGCGGTCCCCCTGGAAGACGCAGGAACACACCCCCAC 
CCCCGATGACCACGTGTTCCGCTGGCTGGCCTACTCCTATGCCTCCACACACCGCCTCATGACAGACGCCCGGAG 
GAGGGTGTGCCACACGGAGGACTTCCAGAAGGAGGAGGGCACTGTCAATGGGGCCTCCTGGCACACCGTCGCTGG 
AAGTCTGAACGATTTCAGCTACCTTCATACAAACTGCTTCGAACTGTCCATCTACGTGGGCTGTGATAAATACCC 
ACATGAGAGCCAGCTGCCCGAGGAGTGGGAGAATAACCGGGAATCTCTGATCGTGTTCATGGAGCAGGTTCATCG 
TGGCATTAAAGGCTTGGTGAGAGATTCACATGGAAAAGGAATCCCAAACGCCATTATCTCCGTAGAAGGCATTAA 
CCATGACATCCGAACAGCCAACGATGGGGATTACTGGCGCCTCCTGAACCCTGGAGAGTATGTGGTCACAGCAAA 
GGCCGAAGGTTTCACTGCATCCACCAAGAACTGTATGGTTGGCTATGACATGGGGGCCACAAGGTGTGACTTCAC 
ACTTAGCAAAACCAACATGGCCAGGATCCGAGAGATCATGGAGAAGTTTGGGAAGCAGCCCGTCAGCCTGCCAGC 
CAGGCGGCTGAAGCTGCGGGGGCGGAAGAGACGACAGCGTGGGTGACCCTCCTGGGCCCTTGAGACTCGTCTGGG 
ACCCATGCAAATTAAACCAACCTGGTAGTAGCTCCATAGTGGACTCACTCACTGTTGTTTCCTCTGTAATTCAAG 
AAGTGCCTGGAAGAGAGGGTGCATTGTGAGGCAGGTCCCAAAAGGGAAGGCTGGAGGCTGAGGCTGTTTTCTTTT 
CTTTGTTCCCATTTATCCAAATAACTTGGACAGAGCAGCAGAGAAAAGCTGATGGGAGTGAGAGAACTCAGCAAG 
CCAACCTGGGAATCAGAGAGAGAAGGAGAAGGAGGGGAGCCTGTCCGTTCAGAGCCTCTGGCTGCATAGAAAAGG 
ATTCTGGTGCTTCCCCTGTTTGCGTGGCAGCAAGGGTTCCACGTGCATTTGCAATTTGCACAGCTAAAATTGCAG 
CATTTCCCCAGCTGGGCTGTCCCAAATGTTACCATTTGAGATGCTCCCAGGCGTCCTAAGAGAATCCACCCTCTC 
TGGCCCTGGGACATTGCAAGCTGCTACAAATAAATTCTGTGTTCTTTTGACAATAGCGTCATTGCCAAGTGCACA 
TCAGTGAGCCTCTTGAATCTGTTTAGTCTCCTTTTTCAACAAAGGAGTGTGTTCAGAAAAGGAGAGAGAGGCTGA 
GATCATTCAGGAGTTTGTTGGGCAGCAAGCATGGAGCTTCTTGCACAAATTCTGGGTCCATAAACAACCCCCAAA 
GTCCCTGCTGATCCAGTAGCCCTGGAGGTTCCCCAGGTAGGGAGAGCCAGAGGTGCCAGCCTTCCTGAAGGGCCA 
GAAAATTTAGCCTGGATCTCCTCTTTTACCTGCTAGGACTGGTUUVGAGCCAGAAGTGGGGTGGCCTGAAGCCCTC 
TCTCTGCTTGAGGTATTGCCCCTGTGTGGAATTGAGTGCTCATGGGTTGGCCTCATATCAGCCTGGGAGTTATTT 
TTGATATGTAGAATGCCAGATCTTCCAGATTAGGCTAAATGTAATGAAAACCTCTTAGGATTATCTGTGGAGCAT 
CAGTTTGGGAAGAATTATTGAATTATCTTGCAAGAAAAAAGTATGTCTCACTTTTTGTTAATGTTGCTGCCTCAT 
TGACCTGGGAAAAATGAAAAAAAAAAATAAAGCAAATGGTAAGACCCTTAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 392 

MSRPGTATPALALVLLAVTLAGVGAQGAALEDPDYYGQEIWSREPYYARPEPELETFSPPLPA 
GPGEEWERRPQEPRPPKRATKPKKAPKREKSAPEPPPPGKHSNKKVMRTKSSEKAANDDHSVR 
VAREDVRESCPPLGLETLKITDFQLHASTVKRYGLGAHRGRLNIQAGINENDFYDGAWCAGRN 
DLQQWIEVDARRLTRFTGVITQGRNSLWLSDWVTSYKVMVSNDSHTWVTVKNGSGDMIFEGNS 
EKEIPVLNELPVPMVARYIRINPQSWFDNGSICMRMEILGCPLPDPNNYYHRRNEMTTTDDLD 
FKHHNYKEMRQLMKVVNEMCPNITRIYNIGKSHQGLKLYAVEISDHPGEHEVGEPEFHYIAGA 
HGNEVLGRELLLLLVQFVCQEYLARNARIVHLVEETRIHVLPSLNPDGYEKAYEGGSELGGWS 
LGRWTHDGIDINNNFPDLNTLLWEAEDRQNVPRKVPNHYIAIPEWFLSENATVAAETRAVIAW 
MEKIPFVLGGNLQGGELWAYPYDLVRSPWKTQEHTPTPDDHVFRWLAYSYASTHRLMTDARR 
RVCHTEDFQKEEGTVNGASWHTVAGSLNDFSYLHTNCFELSIYVGCDKYPHESQLPEEWENNR 
ESLIVFMEQVHRGIKGLVRDSHGKGIPNAIISVEGINHDIRTANDGDYWRLLNPGiBYVVTAKA 
EGFTASTKNCMVGYDMGATRCDFTLSKTN54ARIREIMEKFGKQPVSLPARRLKLRGRKRRQRG 
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FIGURE 393 

GTCCCACATCCTGCTCAACTGGGTCAGGTCCCTCTTAGACCAGCTCTTGTCCATCATTTGCTGAAGTGGACCAAC 
TAGTTCCCCAGTAGGGGGTCTCCCCTGGCAATTCTTGATCGGCGTTTGGACATCTCAGATCGCTTCCAATGAAGA 
TGGCCTTGCCTTGGGGTCCTGCTTGTTTCATAATCATCTAACTATGGGACAAGGTTGTGCCGGCAGCTCTGGGGG 
AAGGAGCACGGGGCTGATCAAGCCATCCAGGAAACACTGGAGGACTTGTCCAGCCTTGAAAGAACTCTAGTGGTT 
TCTGAATCTAGCCCACTTGGCGGTAAGCATGATGCAACTTCTGCAACTTCTGCTGGGGCTTTTGGGGCCAGGTGG 
CTACTTATTTCTTTTAGGGGATTGTCAGGAGGTGACCACTCTCACGGTGAAATACCAAGTGTCAGAGGAAGTGCC 
ATCTGGTACAGTGATCGGGAAGCTGTCCCAGGAACTGGGCCGGGAGGAGAGGCGGAGGCAAGCTGGGGCCGCCTT 
CCAGGTGTTGCAGCTGCCTCAGGCGCTCCCCATTCAGGTGGACTCTGAGGAAGGCTTGCTCAGCACAGGCAGGCG 
GCTGGATCGAGAGCAGCTGTGCCGACAGTGGGATCCCTGCCTGGTTTCCTTTGATGTGCTTGCCACAGGGGATTT 
GGCTCTGATCCATGTGGAGATCCAAGTGCTGGACATCAATGACCACCAGCCACGGTTTWCAAAGGCGAGCAGGA 
GCTGGAAATCTCTGAGAGCGCCTCTCTGCGAACCCGGATCCCCCTGGACAGAGCTCTTG^CCAGAGACAGGCCC 
TAACACCCTGCACACCTACACTCTGTCTCCCAGTGAGCACTTTGCCTTGGATGTCATTGtGGGCCCTGATGAGAC 
CAAACATGCAGAACTCATAGTGGTGAAGGAGCTGGACAGGGAAATCCATTCATTTTTTG^TCTGGTGTTAACTGC 
CTATGACAATGGGAACCCCCCCAAGTCAGGTACCAGCTTGGTCAAGGTCA^ 

CCCTGCGTTTGCTGAGAGTTCACTGGCACTGGAAATCCAAGAAGATGCTGCACCTGGTACGCTTCTCATAAAACT 
GACCGCCACAGACCCTGACCAAGGCCCCAATGGGGAGGTGGAGTTCTTCCTCAGTAAGCACATGCCTCCAGAGGT 
GCTGGACACCTTCAGTATTGATGCCAAGACAGGCCAGGTCATTCTGCGTCGACCTCTAGACTATGAAAAGAACCC 
TGCCTACGAGGTGGATGTTCAGGCAAGGGACCTGGGTCCCAATCCTATCCCAGCCCATTGCAAAGTTCTCATCAA 
GGTTCTGGATGTCAATGACAACATCCCAAGCATCCACGTCACATGGGCCTCCCAGCCATCACTGGTGTCAGAAGC 
TCTTCCCAAGGACAGTTTTATTGCTCTTGTCATGGCAGATGACTTGGATTCAGGACACAATGGTTTGGTCCACTG 
CTGGCTGAGCCAAGAGCTGGGCCACTTCAGGCTGAAAAGAACTAATGGCAACACATACATGTTGCTAACCAATGC 
CACACTGGACAGAGAGCAGTGGCCCAAATATACCCTCACTCTGTTAGCCCAAGACCAAGGACTCCAGCCCTTATC 
AGCCAAGAAACAGCTCAGCATTCAGATCAGTGACATCAACGACAATGCACCTGTGTTTGAGAAAAGCAGGTATGA 
AGTCTCCACGCGGGAAAACAACTTACCCTCTCTTCACCTCATTACCATCAAGGCTCATGATGCAGACTTGGGCAT 
TAATGGAAAAGTCTCATACCGCATCCAGGACTCCCCAGTTGCTCACTTAGTAGCTATTGACTCCAACACAGGAGA 
GGTCACTGCTCAGAGGTCACTGAACTATGAAGAGATGGCCGGCTTTGAGTTCCAGGTGATCGCAGAGGACAGCGG 
GCAACCCATGCTTGCATCCAGTGTCTCTGTGTGGGTCAGCCTCTTGGATGCCAATGATAATGCCCCAGAGGTGGT 
CCAGCCTGTGCTCAGCGATGGAAAAGCCAGCCTCTCCGTGCTTGTGAATGCCTCCACAGGCCACCTGCTGGTGCC 
CATCGAGACTCCCAATGGCTTGGGCCCAGCGGGCACTGACACACCTCCACTGGCCACTCACAGCTCCCGGCCATT 
CCTTTTGACAACCATTGTGGCAAGAGATGCAGACTCGGGGGCAAATGGAGAGCCCCTCTACAGCATCCGCAATGG 
AAATGAAGCCCACCTCTTCATCCTCAACCCTCATACGGGGCAGCTGTTCGTCAATGTCACCAATGCCAGCAGCCT 
CATTGGGAGTGAGTGGGAGCTGGAGATAGTAGTAGAGGACCAGGGAAGCCCCCCCTTACAGACCCGAGCCCTGTT 
GAGGGTCATGTTTGTCACCAGTGTGGACCACCTGAGGGACTCAGCCCGCAAGCCTGGGGCCTTGAGCATGTCGAT 
GCTGACGGTGATCTGCCTGGCTGTACTGTTGGGCATCTTCGGGTTGATCCTGGCTTTGTTCATGTCCATCTGCCG 
GACAGAAAAGAAGGACAACAGGGCCTACAACTGTCGGGAGGCCGAGTCCACCTACCGCCAGCAGCCCAAGAGGCC 
CCAGAAACACATTC^GAAGGCAGACATCCACCTCGTGCCTGTGCTCAGGGGTCAGGCAGGTGAGCCTTGTGAAGT 
CGGGCAGTCCCACAAAGATGTGGACAAGGAGGCGATGATGGAAGCAGGCTGGGACCCCTGCCTGCAGGCCCCCTT 
CCACCTCACCCCGACCCTGTACAGGACGCTGCGTAATCAAGGCAACCAGGGAGCACCGGCGGAGAGCCGAGAGGT 
GCTGCAAGACACGGTCAACCTCCTTTTCAACCATCCCAGGCAGAGGAATGCCTCCCGGGAGAACCTGAACCTTCC 
CGAGCCCCAGCCTGCCACAGGCCAGCCACGTTCCAGGCCTCTGAAGGTTGCAGGCAGCCCCACAGGGAGGCTGGC 
TGGAGACCAGGGCAGTGAGGAAGCCCCACAGAGGCCACCAGCCTCCTCTGCAACCCTGAGACGGCAGCGACATCT 
CAATGGCAAAGTGTCCCCTGAGAAAGAATCAGGGCCCCGTCAGATCCTGCGGAGCCTGGTCCGGCTGTCTGTGGC 
TGCCTTCGCCGAGCGGAACCCCGTGGAGGAGCTCACTGTGGATTCTCCTCCTGTTCAGCAAATCTCCCAGCTGCT 
GTCCTTGCTGCATCAGGGCCAATTCCAGCCCAAACCAAACCACCGAGGAAATAAGTACTTGGCCAAGCCAGGAGG 
CAGCAGGAGTGCAATCCCAGACACAGATGGCCCAAGTGCAAGGGCTGGAGGCCAGACAGACCCAGAACAGGAGGA 
AGGGCCTTTGGATCCTGAAGAGGACCTCTCTGTGAAGCAACTGCTAGAAGAAGAGCTGTCAAGTCTGCTGGACCC 
CAGCACAGGTCTGGCCCTGGACCGGCTGAGCGCCCCTGACCCGGCCTGGATGGCGAGACTCTCTTTGCCCCTCAC 
CACCAACTACCGTGACAATGTGATCTCCCCGGATGCTGCAGCCACGGAGGAGCCGAGGACCTTCCAGACGTTCGG 
CAAGGCAGAGGCACCAGAGCTGAGCCCAACAGGCACGAGGCTGGCCAGCACCTTTGTCTCGGAGATGAGCTCACT 
GCTGGAGATGCTGCTGGAACAGCGCTCCAGCATGCCCGTGGAGGCCGCCTCCGAGGCGCTGCGGCGGCTCTCGGT 
CTGCGGGAGGACCCTCAGTTTAGACTTGGCCACCAGTGCAGCCTCAGGCATGAAAGTGCAAGGGGACCCAGGTGG 
AAAGACGGGGACTGAGGGCAAGAGCAGAGGCAGCAGCAGCAGCAGCAGGTGCCTGTGAACATACCTCAGACGCCT 
CTGGATCCAAGAACCAGGGGCCTGAGGATCTGTGGACAAGAGCTGGTTTCTAAAATCTTGTAACTCACTAGCTAG 
CGGCGGCCTGAGT^ACTTTAGGGTGACTGATGCTACCCCCACAGAGGAGGCAAGAGCCCCAGGACTAACAGCTGAC 
TGACCAAAGCAGCCCCTTGTAAGCAGCTCTGAGTCTTTTGGAGGACAGGGACGGTTTGTGGCTGAGATAAGTGTT 
TCCTGGCAAAACATATGTGGAGCACAAAGGGTCAGTCCTCTGGCAGAACAGATGCCACGGAGTATCACAGGCAGG 
AAAGGGTGGCCTTCTTGGGTAGCAGGAGTCAGGGGGCTGTACCCTGGGGGTGCCAGGAAATGCTCTCTGACCTAT 
CAATAAAGGAAAAGCAGTAAAAAAAAAAAAAAAAAAAA 
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FIGURE 394 

MMQLLQLLLGLLGPGGYLFLLGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQELGREERRRQAG 
AAFQVLQLPQ7VLPIQVDSEEGLLSTGRRLDREQLCRQWDPCLVSFDVLATGDLALIHVEIQVL 
DINDHQPRFPKGEQELEISESASLRTRIPLDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 
ETKHAELIWKELDREIHSFFDLVLTAYDNGNPPKSGTSLVKVNVLDSNDNSPAFAESSLALE 
IQEDAAPGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEVLDTFSIDAKTGQVILRRPLDYEKN 
PAYEVDVQARDLGPNPIPAHCKVLIKVLDVNDNIPSIHVTWASQPSLVSEALPKDSFIALVMA 
DDLDSGHNGLVHCWLSQELGHFRLKRTNGNTYMLLTNATLDREQWPKYTLTLLAQDQGLQPLS 
AKKQLSIQISDINDNAPVFEKSRYEVSTRENNLPSLHLITIKAHDADLGINGKVSYRIQDSPV 
AHLVAIDSNTGEVTAQRSLNYEEMAGFEFQVIAEDSGQPMLASSVSVWVSLLDANDNAPEWQ 
PVLSDGKASLSVLVNASTGHLLVPIETPNGLGPAGTDTPPLATHSSRPFLLTTIVARDADSGA 
NGEPLYSIRNGNEAHLFILNPHTGQLFVNVTNASSLIGSEWELEIWEDQGSPPLQTRALLRV 
MFVTS VDHLRDS ARKPGALSMSMLT VI CLAVLLGI FGL I LAL FMS I CRTEKKDNRAYNCREAE 
STYRQQPKRPQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDVDKEAMMEAGWDPCLQAPFHLT 
PTLYRTLRNQGNQGAPAESREVLQDTVNLLFNHPRQRNASRENLNLPEPQPATGQPRSRPLKV 
AGSPTGRLAGDQGSEEAPQRPPASSATLRRQRHLNGKVSPEKESGPRQILRSLVRLSV/yVFAE 
RNPVEELTVDSPPVQQISQLLSLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTDGPSARAGG 
QTDPEQEEGPLDPEEDLSVKQLLEEELSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTNYRD 
NVISPDAAATEEPRTFQTFGKAEAPELSPTGTRLASTFVSEMSSLLEMLLEQRSSMPVEAASE 
ALRRLSVCGRTLSLDLATSAASGMKVQGDPGGKTGTEGKSRGSSSSSRCL 

Important features: 
Signal peptide: 

amino acids 1-13 
Transmembrane domain: 
amino acids 719-739 
N-glycosylation site. 

amino acids 415-418, 582-585, 659-662, 662-665 amd 857-860 
Cadherins extracellular repeated domain signature. 

amino acids 123-133, 232-242, 340-350, 448-458 and 553-563 
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FIGURE 395 

CCCAGGCTCTAGTGCAGGAGGAGAAGGAGGAGGAGCAGGAGGTGGAGATTCCCAGTTAAAAGG 
CTCCAGAATCGTGTACCAGGCAGAGAACTGAAGTACTGGGGCCTCCTCCACTGGGTCCGAATC 
AGTAGGTGACCCCGCCCCTGGATTCTGGAAGACCTCACCATGGGACGCCCCCGACCTCGTGCG 
GGCAAGACGTGGATGTTCCTGCTCTTGCTGGGGGGAGCCTGGGCAGGACACTCCAGGGCACAG 
GAGGACAAGGTGCTGGGGGGTCATGAGTGCCAACCCCATTCGCAGCCTTGGCAGGCGGCCTTG 
TTCCAGGGCCAGCAACTACTCTGTGGCGGTGTCCTTGTAGGTGGCAACTGGGTCCTTACAGCT 
GCCCACTGTAAAAAACCGAAATACACAGTACGCCTGGGAGACCACAGCCTACAGAATAAAGAT 
GGCCCAGAGCAAGAAATACCTGTGGTTCAGTCCATCCCACACCCCTGCTACAACAGCAGCGAT 
GTGGAGGACCACAACCATGATCTGATGCTTCTTCAACTGCGTGACCAGGCATCCCTGGGGTCC 
AAAGTGAAGCCCATCAGCCTGGCAGATCATTGCACCCAGCCTGGCCAGAAGTGCACCGTCTCA 
GGCTGGGGCACTGTCACCAGTCCCCGAGAGAATTTTCCTGACACTCTCAACTGTGCAGAAGTA 
AAAATCTTTCCCCAGAAGAAGTGTGAGGATGCTTACCCGGGGCAGATCACAGATGGCATGGTC 
TGTGCAGGCAGCAGCA7UVGGGGCTGACACGTGCCAGGGCGATTCTGGAGGCCCCCTGGTGTGT 
GATGGTGCACTCCAGGGCATCACATCCTGGGGCTCAGACCCCTGTGGGAGGTCCGACAAACCT 
GGCGTCTATACCAACATCTGCCGCTACCTGGACTGGATCAAGAAGATCATAGGCAGCAAGGGC 
TGATTCTAGGATAAGCACTAGATCTCCCTTAATAAACTCACAACTCTCTGGTTC 
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FIGURE 396 

MGRPRPRAAKTWMFLLLLGGAWAGHSRAQEDKVLGGHECQPHSQPWQAALFQGQQLLCGGVLV 
GGN WVLTAAHCKKPKYTVRLGDHSLQNKDG PEQE I P WQS IPHPCYNSS DVEDHNH DLMLLQL 
RDQASLGSKVKPISLADHCTQPGQKCTVSGWGTVTSPRENFPDTLNCAEVKIFPQKKCEDAYP 
GQITDGMVCAGSSKGADTCQGDSGGPLVCDGALQGITSWGSDPCGRSDKPGVYTNICRYLDWI 
KKIIGSKG 

Important Features: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 51-71 

N-glycosylation site. 

amino acids 110-113 

Serine proteases, trypsin family, histidine active site. 

amino acids 69-74 and 207-217 

Tyrosine kinase phosphorylation site. 

amino acids 182-188 

Kringle domain proteins motif 

amino acids 205-217 
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FIGURE 397 

GGCGGCTGCTGAGCTGCCTTGAGGTGCAGTGTTGGGGATCCAGAGCCATGTCGGACCTGCTAC 
TACTGGGCCTGATTGGGGGCCTGACTCTCTTACTGCTGCTGACGCTGCTGGCCTTTGCCGGGT 
ACTCAGGGCTACTGGCTGGGGTGGAAGTGAGTGCTGGGTCACCCCCCATCCGCAACGTCACTG 
TGGCCTACAAGTTCCACATGGGGCTCTATGGTGAGACTGGGCGGCTTTTCACTGAGAGCTGCA 
GCATCTCTCCCAAGCTCCGCTCCATCGCTGTCTACTATGACAACCCCCACATGGTGCCCCCTG 
ATAAGTGCCGATGTGCCGTGGGCAGCATCCTGAGTGAAGGTGAGGAATCGCCCTCCCCTGAGC 
TCATCGACCTCTACCAGAAATTTGGCTTCAAGGTGTTCTCCTTCCCGGCACCCAGCCATGTGG 
TGACAGCCACCTTCCCCTACACCACCATTCTGTCCATCTGGCTGGCTACCCGCCGTGTCCATC 
CTGCCTTGGACACCTACATCAAGGAGCGGAAGCTGTGTGCCTATCCTCGGCTGGAGATCTACC 
AGG/VAGACCAGATCCATTTCATGTGCCCACTGGCACGGCAGGGAGACTTCTATGTGCCTGAGA 
TGAAGGAGACAGAGTGGAAATGGCGGGGGCTTGTGGAGGCCATTGACACCCAGGTGGATGGCA 
CAGGAGCTGACACAATGAGTGACACGAGTTCTGTAAGCTTGGAAGTGAGCCCTGGCAGCCGGG 
AGACTTCAGCTGCCACACTGTCACCTGGGGCGAGCAGCCGTGGCTGGGATGACGGTGACACCC 
GCAGCGAGCACAGCTACAGCGAGTCAGGTGCCAGCGGCTCCTCTTTTGAGGAGCTGGACTTGG 
AGGGCGAGGGGCCCTTAGGGGAGTCACGGCTGGACCCTGGGACTGAGCCCCTGGGGACTACCA 
AGTGGCTCTGGGAGCCCACTGCCCCTGAGAAGGGCAAGGAGTAACCCATGGCCTGCACCCTCC 
TGCAGTGCAGTTGCTGAGGAACTGAGCAGACTCTCCAGCAGACTCTCCAGCCCTCTTCCTCCT 
TCCTCTGGGGGAGGAGGGGTTCCTGAGGGACCTGACTTCCCCTGCTCCAGGCCTCTTGCTAAG 
CCTTCTCCTCACTGCCCTTTAGGCTCCCAGGGCCAGAGGAGCCAGGGACTATTTTCTGCACCA 
GCCCCCAGGGCTGCCGCCCCTGTTGTGTCTTTTTTTCAGACTCACAGTGGAGCTTCCAGGACC 
CAGAATAAAGCCAATGATTTACTTGTTTCACCTGGAAAA7y\AA7\AAAAAAAA 
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FIGURE 398 

MSDLLLLGLIGGLTLLLLLTLLAFAGYSGLLAGVEVSAGSPPIRNVTVAYKFHMGLYGETGRL 
FTESCSISPKLRSIAVYYDNPHMVPPDKCRCAVGSILSEGEESPSPELIDLYQKFGFKVFSFP 
APSHVVTATFPYTTILSIWLATRRVHPALDTYIKERKLCAYPRLEIYQEDQIHFMCPLARQGD 
FYVPEMKETEWKWRGLVEAIDTQVDGTGADTMSDTSSVSLEVSPGSRETSAATLSPGASSRGW 
DDGDTRSEHSYSESGASGSSFEELDLEGEGPLGESRLDPGTEPLGTTKWLWEPTAPEKGKE 
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FIGURE 399 

GGACGAGGGCAGATCTCGTTCTGGGGCAAGCCGTTGACACTCGCTCCCTGCCACCGCCCGGGC 
TCCGTGCCGCCAAGTTTTCATTTTCCACCTTCTCTGCCTCCAGTCCCCCAGCCCCTGGCCGAG 
AGAAGGGTCTTACCGGCCGGGATTGCTGGAAACACCAAGAGGTGGTTTTTGTTTTTTAAAACT 
TCTGTTTCTTGGGAGGGGGTGTGGCGGGGCAGGMGAGCAACTCCGTTCCTCTGCTCTGTTTC 
TGGAGCCTCTGCTATTGCTTTGCTGCGGGGAGCCCCGTACCTTTTGGTCCAGAGGGACGGCTG 
GAAGATAAGCTCCACAAACCCAAAGCTACACAGACTGAGGTCAAACCATCTGTGAGGTTTAAC 
CTCCGCACCTCCAAGGACCCAGAGCATGAAGGATGCTACCTCTCCGTCGGCCACAGCCAGCCC 
TTAGAAGACTGCAGTTTCAACATGACAGCTAAAACCTTTTTCATCATTCACGGATGGACGATG 
AGCGGTATCTTTGAAAACTGGCTGCACAAACTCGTGTCAGCCCTGCACACAAGAGAGAAAGAC 
GCCAATGTAGTTGTGGTTGACTGGCTCCCCCTGGCCCACCAGCTTTACACGGATGCGGTCAAT 
AATACCAGGGTGGTGGGACACAGCATTGCCAGGATGCTCGACTGGCTGCAGGAGAAGGACGAT 
TTTTCTCTCGGGAATGTCCACTTGATCGGCTACAGCCTCGGAGCGCACGTGGCCGGGTATGCA 
GGCAACTTCGTGAAAGGAACGGTGGGCCGAATCACAGGTTTGGATCCTGCCGGGCCCATGTTT 
GAAGGGGCCGACATCCACAAGAGGCTCTCTCCGGACGATGCAGATTTTGTGGATGTCCTCCAC 
ACCTACACGCGTTCCTTCGGCTTGAGCATTGGTATTCAGATGCCTGTGGGCCACATTGACATC 
TACCCCAATGGGGGTGACTTCCAGCCAGGCTGTGGACTCAACGATGTCTTGGGATCAATTGCA 
TATGGAACAATCACAGAGGTGGTAAAATGTGAGCATGAGCGAGCCGTCCACCTCTTTGTTGAC 
TCTCTGGTGAATCAGGACAAGCCGAGTTTTGCCTTCCAGTGCACTGACTCCAATCGCTTCAAA 
AAGGGGATCTGTCTGAGCTGGCGCAAGAACCGTTGTAATAGCATTGGCTACAATGCCAAGAAA 
ATGAGGAACAAGAGGAACAGCAAAATGTACCTA/^AAACCCGGGCAGGCATGCCTTTCAGAGGT 
AACCTTCAGTCCCTGGAGTGTCCCTGAGGAAGGCCCTTAATACCTCCTTCTTAATACCATGCT 
GCAGAGCAGGGCACATCCTAGCCCAGGAGAAGTGGCCAGCACAATCCAATCAAATCGTTGCAA 
ATCAGATTACACTGTGCATGTCCTAGGAAAGGGAATCTTTACAAAATAAACAGTGTGGACCCC 
TAATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^^ 
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FIGURE 400 

MSNSVPLLCFWSLCYCFAAGSPVPFGPEGRLEDKLHKPKATQTEVKPSVRFNLRTSKDPEHEG 
CYLSVGHSQPLEDCSraMTAKTFFIIHGWTMSGIFENWLHKLVSALHTREKDANVVVVDWLPL 
AHQLYTDAVNNTRWGHSIARMLDWLQEKDDFSLGNVHLIGYSLGAHVAGYAGNFVKGTVGRI 
TGLDPAGPMFEGADIHKRLSPDDADFVDVLHTYTRSFGLSIGIQMPVGHIDIYPNGGDFQPGC 
GLNDVLGSIAYGTITEWKCEHERAVHLFVDSLVNQDKPSFAFQCTDSNRFKKGICLSCRKNR 
CNSIGYNAKKMRNKRNSKMYLKTRAGMPFRGNLQSLECP 

Important features: 
Signal peptide: 

amino acids 1-16 

Lipases, serine active site. 

amino acids 163-172 

N-glycosylation sites. 

amino acids 80-83 and 136-139 
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FIGURE 401 

CTTCCCAGCCCTGTGCCCCAAAGCACCTGGAGCATATAGCCTTGCAGAACTTCTACTTGCCTG 
CCTCCCTGCCTCTGGCCATGGCCTGCCGGTGCCTCAGCTTCCTTCTGATGGGGACCTTCCTGT 
CAGTTTCCCAGACAGTCCTGGCCCAGCTGGATGCACTGCTGGTCTTCCCAGGCCAAGTfiGCTC 
AACTCTCCTGCACGCTCAGCCCCCAGCACGTCACCATCAGGGACTACGGTGTGTCCTGGTACC 
AGCAGCGGGCAGGCAGTGCCCCTCGATATCTCCTCTACTACCGCTCGGAGGAGGATCACCACC 
GGCCTGCTGACATCCCCGATCGATTCTCGGCAGCCAAGGATGAGGCCCACAATGCCTGTGTCC 
TCACCATTAGTCCCGTGCAGCCTGAAGACGACGCGGATTACTACTGCTCTGTTGGCTACGGCT 
TTAGTCCCTMGGGTGGGGTGTGAGATGGGTGCCTCCCCTCTGCCTCCCATTTCTGCCCCTGA 
CCTTGGGTCCCTTTTAAACTTTCTCTGAGCCTTGCTTCCCCTCTGTAAAATGGGTTAATAATA 
TTCAACATGTCAACAAC 
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FIGURE 402 

MACRCLSFLLMGTFLSVSQTVLAQLDALLVFPGQVAQLSCTLSPQHVTIRDYGVSWYQQRAGS 
APRYLLYYRSEEDHHRPADIPDRFSAAKDEAHNACVLTISPVQPEDDADYYCSVGYGFSP 
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FIGURE 403 

CGCGCCGGGCGCAGGGAGCTGAGTGGACGGCTCGAGACGGCGGCGCGTGCAGCAGCTCCAGAAAGCAGCGAGTTG 
GCAGAGCAGGGCTGCATTTCCAGCAGGAGCTGCGAGCACAGTGCTGGCTCACAACAAGATGCTCAAGGTGTCAGC 
CGTACTGTGTGTGTGTGCAGCCGCTTGGTGCAGTCAGTCTCTCGCAGCTGCCGCGGCGGTGGCTGCAGCCGGGGG 
GCGGTCGGACGGCGGTAATTTTCTGGATGATAAACAATGGCTCACCACAATCTCTCAGTATGACAAGGAAGTCGG 
ACAGTGGAACAAATTCCGAGACGAAGTAGAGGATGATTATTTCCGCACTTGGAGTCCAGGAAAACCCTTCGATCA 
GGCTTTAGATCCAGCTAAGGATCCATGCTTAAAGATGAAATGTAGTCGCCATAAAGTATGCATTGCTCAAGATTC 
TCAGACTGCAGTCTGCATTAGTCACCGGAGGCTTACACACAGGATGAAAGAAGCAGGAGTAGACCATAGGCAGTG 
GAGGGGTCCCATATTATCCACCTGCAAGCAGTGCCCAGTGGTCTATCCCAGCCCTGTTTGTGGTTCAGATGGTCA 
TACCTACTCTTTTCAGTGCAAACTAGAATATCAGGCATGTGTCTTAGGAAAACAGATCTCAGTCAAATGTGAAGG 
ACATTGCCCATGTCCTTCAGATAAGCCCACCAGTACAAGCAGAAATGTTAAGAGAGCATGCAGTGACCTGGAGTT 
CAGGGAAGTGGCAAACAGATTGCGGGACTGGTTCAAGGCCCTTCATGAAAGTGGAAGTCAAAACAAGAAGACAAA 
AACATTGCTGAGGCCTGAGAGAAGCAGATTCGATACCAGCATCTTGCCAATTTGCAAGGACTCACTTGGCTGGAT 
GTTTAACAGACTTGATACAAACTATGACCTGCTATTGGACCAGTCAGAGCTCAGAAGCATTTACCTTGATAAGAA 
TGAACAGTGTACCAAGGCATTCTTCAATTCTTGTGACACATACAAGGACAGTTTAATATCTAATAATGAGTGGTG 
CTACTGCTTCCAGAGACAGCAAGACCCACCTTGCCAGACTGAGCTCAGCAATATTCAGAAGCGGCAAGGGGTAAA 
GAAGCTCCTAGGACAGTATATCCCCCTGTGTGATGAAGATGGTTACTACAAGCCAACACAATGTCATGGCAGTGT 
TGGACAGTGCTGGTGTGTTGACAGATATGGAAATGAAGTCATGGGATCCAGAATAAATGGTGTTGCAGATTGTGC 
TATAGATTTTGAGATCTCCGGAGATTTTGCTAGTGGCGATTTTCATGAATGGACTGATGATGAGGATGATGAAGA 
CGATATTATGAATGATGAAGATGAAATTGAAGATGATGATGAAGATGAAGGGGATGATGATGATGGTGGTGATGA 
CCATGATGTATACATTTGATTGATGACAGTTGAAATCAATAAATTCTACATTTCTAATATTTACAAAAATGATAG 
CCTATTTAAAATTATCTTCTTCCCCAATAACAAAATGATTCTAAACCTCACATATATTTTGTATAATTATTTGAA 
AAATTGCAGCTAAAGTTATAGAACTTTATGTTTAAATAAGAAT 

AAAAGAT^AATACATATGCAGTCTAGTCAGACAAAATAAAGTTTTGAAGTGCTACTATAATAAATTTTTCACGAGA 
ACAAACTTTGTAAATCTTCCATAAGCAAAATGACAGCTAGTGCTTGGGATCGTACATGTTAATTTTTTGAAAGAT 
AATTCT7UVGTGAAATTTAAAATAAATA7UVTTTTTAATGACCTGGGTCTTAAGGATTTAGGAAAAATATGCATGCT 
TTAATTGCATTTCCAAAGTAGCATCTTGCTAGACCTAGATGAGTCAGGATAACAGAGAGATACCACATGACTCCA 
AAAAAAAAAAAAAA 



/ 
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FIGURE 404 

MLKVSAVLCVCAAAWCSQSLAAAAAVAAAGGRSDGGNFLDDKQWLTTISQYDKEVGQWNKFRD 
EVEDDYFRTWSPGKPFDQALDPAKDPCLKMKCSRHKVCIAQDSQTAVCISHRRLTHRMKEAGV 
DHRQWRGPILSTCKQCPWYPSPVCGSDGHTYSFQCKLEYQACVLGKQISVKCEGHCPCPSDK 
PTSTSRNVKRACSDLEFREVANRLRDWFE^ALHESGSQNKKTKTLLRPERSRFDTSILPICKDS 
LGWMFNRLDTNYDLLLDQSELRSIYLDKNEQCTKAFFNSCDTYKDSLISNNEWCYCFQRQQDP 
PCQTELSNIQKRQGVKKLLGQYIPLCDEDGYYKPTQCHGSVGQCWCVDRYGNEVMGSRINGVA 
DCAIDFEISGDFASGDFHEWTDDEDDEDDIMNDEDEIEDDDEDEGDDDDGGDDHDVYI 

Important features: 
Signal peptide: 

amino acids 1-16 

Leucine zipper pattern. 

amino acids 246-267 

N-myristoylation sites. 

amino acids 357-362, 371-376 and 376-381 

Thyroglobulin type-1 repeat proteins 

amino acids 353-365 and 339-352 
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FIGURE 405 

GGAAGGGGAGGAGCAGGCCACACAGGCACAGGCCGGTGAGGGACCTGCCCAGACCTGGAGGGTCTCGCTCTGTCA 
CACAGGCTGGAGTGCAGTGGTGTGATCTTGGCTCATCGTAACCTCCACCTCCCGGGTTCAAGTGATTCTCATGCC 
TCAGCCTCCCGAGTAGCTGGGATTACAGGTGGTGACTTCCAAGAGTGACTCCGTCGGAGGAAAMGACTCCCCAG 
TCGCTGCTGCAGACGACACTGTTCCTGCTGAGTCTGCTCTTCCTGGTCCAAGGTGCCCACGGCAGGGGCCACAGG 
GAAGACTTTCGCTTCTGCAGCCAGCGGAACCAGACACACAGGAGCAGCCTCCACTACAAACCCACACCAGACCTG 
CGCATCTCCATCGAGAACTCCGAAGAGGCCCTCACAGTCCATGCCCCTTTCCCTGCAGCCCACCCTGCTTCCCGA 
TCCTTCCCTGACCCCAGGGGCCTCTACCACTTCTGCCTCTACTGGAACCGACATGCTGGGAGATTACATCTTCTC 
TATGGCAAGCGTGACTTCTTGCTGAGTGACAAAGCCTCTAGCCTCCTCTGCTTCCAGCACCAGGAGGAGAGCCTG 
GCTCAGGGCCCCCCGCTGTTAGCCACTTCTGTCACCTCCTGGTGGAGCCCTCAG7\ACATCAGCCTGCCCAGTGCC 
GCCAGCTTCACCTTCTCCTTCCACAGTCCTCCCCACACGGCCGCTCACAATGCCTCGGTGGACATGTGCGAGCTC 
AAAAGGGACCTCCAGQTGCTCAGCCAGTTCCTGAAGCATCCCCAGAAGGCCTCAAGGAGGCCCTCGGCTGCCCCC 
GCCAGCCAGCAGTTGCAGAGCCTGGAGTCGAAACTGACCTCTGTGAGATTCATGGGGGACATGGTGTCCTTCGAG 
GAGGACCGGATCAACGCCACGGTGTGGAAGCTCCAGCCCACAGCCGGCCTCCAGGACCTGCACATCCACTCCCGG 
CAGGAGGAGGAGCAGAGCGAGATCATGGAGTACTCGGTGCTGCTGCCTCGAACACTCTTCCAGAGGACGAAAGGC 
CGGAGCGGGGAGGCTGAGAAGAGACTCCTCCTGGTGGACTTCAGCAGCCAAGCCCTGTTCCAGGACAAGAATTCC 
AGCCAAGTCCTGGGTGAGAAGGTCTTGGGGATTGTGGTACAGAACACCAAAGTAGCCAACCTCACGGAGCCCGTG 
GTGCTCACTTTCCAGCACCAGCTACAGCCGAAGAATGTGACTCTGCAATGTGTGTTCTGGGTTGAAGACCCCACA 
TTGAGCAGCCCGGGGCATTGGAGCAGTGCTGGGTGTGAGACCGTCAGGAGAGAAACCCAAACATCCTGCTTCTGC 
AACCACTTGACCTACTTTGCAGTGCTGATGGTCTCCTCGGTGGAGGTGGACGCCGTGCACAAGCACTACCTGAGC 
CTCCTCTCCTACGTGGGCTGTGTCGTCTCTGCCCTGGCCTGCCTTGTCACCATTGCCGCCTACCTCTGCTCCAGG 
GTGCCCCTGCCGTGCAGGAGGAAACCTCGGGACTACACCATCAAGGTGCACATGAACCTGCTGCTGGCCGTCTTC 
CTGCTGGACACGAGCTTCCTGCTCAGCGAGCCGGTGGCCCTGACAGGCTCTGAGGCTGGCTGCCGAGCCAGTGCC 
ATCTTCCTGCACTTCTCCCTGCTCACCTGCCTTTCCTGGATGGGCCTCGAGGGGTACAACCTCTACCGACTCGTG 
GTGGAGGTCTTTGGCACCTATGTCCCTGGCTACCTACTCAAGCTGAGCGCCATGGGCTGGGGCTTCCCCATCTTT 
CTGGTGACGCTGGTGGCCCTGGTGGATGTGGACAACTATGGCCCCATCATCTTGGCTGTGCATAGGACTCCAGAG 
GGCGTCATCTACCCTTCCATGTGCTGGATCCGGGACTCCCTGGTCAGCTACATCACCAACCTGGGCCTCTTCAGC 
CTGGTGTTTCTGTTCAACATGGCCATGCTAGCCACCATGGTGGTGCAGATCCTGCGGCTGCGCCCCCACACCCAA 
AAGTGGTCACATGTGCTGACACTGCTGGGCCTCAGCCTGGTCCTTGGCCTGCCCTGGGCCTTGATCTTCTTCTCC 
TTTGCTTCTGGCACCTTCCAGCTTGTCGTCCTCTACCTTTTCAGCATCATCACCTCCTTCCAAGGCTTCCTCATC 
TTCATCTGGTACTGGTCCATGCGGCTGCAGGCCCGGGGTGGCCCCTCCCCTCTGT^AGAGCAACTCAGACAGCGCC 
AGGCTCCCCATCAGCTCGGGCAGCACCTCGTCCAGCCGCATC1MGCCTCCAGCCCACCTGCCCATGTGATGAAG 
CAGAGATGCGGCCTCGTCGCACACTGCCTGTGGCCCCCGAGCCAGGCCCAGCCCCAGGCCAGTCAGCCGCAGACT 
TTGGAAAGCCCAACGACCATGGAGAGATGGGCCGTTGCCATGGTGGACGGACTCCCGGGCTGGGCTTTTGAATTG 
GCCTTGGGGACTACTCGGCTCTCACTCAGCTCCCACGGGACTCAGAAGTGCGCCGCCATGCTGCCTAGGGTACTG 
TCCCCACATCTGTCCCAACCCAGCTGGAGGCCTGGTCTCTCCTTACAACCCCTGGGCCCAGCCCTCATTGCTGGG 
GGCC^GGCCTTGGATCTTGAGGGTCTGGCACATCCTTAATCCTGTGCCCCTGCCTGGGACAGAAATGTGGCTCCA 
GTTGCTCTGTCTCTCGTGGTCACCCTGAGGGCACTCTGCATCCTCTGTCATTTTAACCTCAGGTGGCACCCAGGG 
CGAATGGGGCCCAGGGCAGACCTTCAGGGCCAGAGCCCTGGCGGAGGAGAGGCCCTTTGCCAGGAGCACAGCAGC 
AGCTCGCCTACCTCTGAGCCCAGGCCCCCTCCCTCCCTCAGCCCCCCAGTCCTCCCTCCATCTTCCCTGGGGTTC 
TCCTCCTCTCCCAGGGCCTCCTTGCTCCTTCGTTCACAGCTGGGGGTCCCCGATTCCAATGCTGTTTTTTGGGGA 
GTGGTTTCCAGGAGCTGCCTGGTGTCTGCTGTAAATGTTTGTCTACTGCACAAGCCTCGGCCTGCCCCTGAGCCA 
GGCTCGGTACCGATGCGTGGGCTGGGCTAGGTCCCTCTGTCCATCTGGGCCTTTGTATGAGCTGCATTGCCCTTG 
CTCACCCTGACCAAGCACACGCCTCAGAGGGGCCCTCAGCCTCTCCTGAAGCCCTCTTGTGGCAAGAACTGTGGA 
CCATGCCAGTCCCGTCTGGTTTCCATCCCACCACTCCAAGGACTGAGACTGACCTCCTCTGGTGACACTGGCCTA 
GAGCCTGACACTCTCCTAAGAGGTTCTCTCCAAGCCCCCAAATAGCTCCAGGCGCCCTCGGCCGCCCATCATGGT 
TAATTCTGTCCAACAAACACACACGGGTAGATTGCTGGCCTGTTGTAGGTGGTAGGGACACAGATGACCGACCTG 
GTCACTCCTCCTGCCAACATTCAGTCTGGTATGTGAGGCGTGCGTGAAGCAAGAACTCCTGGAGCTACAGGGACA 
GGGAGCCATCATTCCTGCCTGGGAATCCTGGAAGACTTCCTGCAGGAGTCAGCGTTCAATCTTGACCTTGAAGAT 
GGGAAGGATGTTCTTTTTACGTACCAATTCTTTTGTCTTTTGATATTAAAAAGAAGTACATGTTCATTGTAGAGA 
ATTTGGAAACTGTAGAAGAGAATCAAGAAGAAAAATAAAAATCAGCTGTTGTAATCGCCTAGCAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAJ^^ 
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FIGURE 406 

MTPQSLLQTTLFLLSLLFLVQGAHGRGHREDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEE 
ALTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRHAGRLHLLYGKRDFLLSDKASSLLCFQHQE 
ESLAQGPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPHTAAHNASVDMCELKRDLQLLSQF 
LKHPQKASRRPSAAPASQQLQSLESKLTSVRFMGDMVSFEEDRINATVWKLQPTAGLQDLHIH 
SRQEEEQSEIMEYSVLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQDKNSSQVLGEKVLGI 
VVQNTKVANLTEPWLTFQHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGCETVRRETQTSCF 
CNHLTYFAVLMVSSVEVDAVHKHYLSLLSYVGCWSALACLVTIAAYLCSRVPLPGRRKPRDY 
TIKVHMNLLLAVFLLDTSFLLSEPVALTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLYRLV 
VEVFGTYVPGYLLKLSAMGWGFPIFLVTLVALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDS 
LVSYITNLGLFSLVFLFNMAMLATMWQILRLRPHTQKWSHVLTLLGLSLVLGLPWALIFFSF 
ASGTFQLWLYLFSIITSFQGFLIFIWYWSMRLQARGGPSPLKSNSDSARLPISSGSTSSSRI 

Important features: 

Signal peptide: 

amino acids 1-25 

Putative transmembrane domains: 

amino acids 382-398, 402-420, 445-468, 473-491, 519-537, 568-590 
and 634-657 

Microbodies O terminal targeting signal. 

amino acids 691-693 

CAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 198-201 and 370-373 
N-glycosylation sites. 

amino acids 39-42, 148-151, 171-174, 234-237, 303-306, 324-327 
and 341-344 

G-protein coupled receptors family 2 proteins 

amino acids 475-504 
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FIGURE 407 

TTGTGACTAAABX3CTGGCCTAGCAGGCCAGGGAGTGCAGCTGCAGGCGTGGGGGTGGCAGGAG 
CCGCAGAGCCAGAGCAGACAGCCGAGAAACAGGTGGACAGTGTGAAAGAACCAGTGGTCTCGC 
TCTGTTGCCCAGGCTAGAGTGTACTGGCGTGATCATAGCTCACTGCAGCCTCAGACTCCTGGA 
CTTGAGAAATCCTCCTGCCTTAGCCTCCTGCATATCTGGGACTCCAGGGGTGCACTCAAGCCC 
TGTTTCTTCTCCTTCTGTGAGTGGACCACGGAGGCTGGTGAGCTGCCTGTCATCCCAAAGCTC 
AGCTCTGAGCCAGAGTGGTGGTGGCTCCACCTCTGCCGCCGGCATAGAAGCCAGGAGCAGGGC 
TCTCAGAAGGCGGTGGTGCCCAGCTGGGATCATGTTGTTGGCCCTGGTCTGTCTGCTCAGCTG 
CCTGCTACCCTCCAGTGAGGCCAAGCTCTACGGTCGTTGTGAACTGGCCAGAGTGCTACATGA 
CTTCGGGCTGGACGGATACCGGGGATACAGCCTGGCTGACTGGGTCTGCCTTGCTTATTTCAC 
AAGCGGTTTCAACGCAGCTGCTTTGGACTACGAGGCTGATGGGAGCACCAACAACGGGATCTT 
CCAGATCAACAGCCGGAGGTGGTGCAGCAACCTCACCCCGAACGTCCCCAACGTGTGCCGGAT 
GTACTGCTCAGATTTGTTGAATCCTAATCTCAAGGATACCGTTATCTGTGCCATGAAGATAAC 
CCAAGAGCCTCAGGGTCTGGGTTACTGGGAGGCCTGGAGGCATCACTGCCAGGGAAAAGACCT 
CACTGAATGGGTGGATGGCTGTGACTTCTA6GATGGACGGAACCATGCACAGCAGGCTGGGAA 
ATGTGGTTTGGTTCCTGACCTAGGCTTGGGAAGACAAGCCAGCGAATAAAGGATGGTTGAACG 
TGAAA 
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FIGURE 408 

MLLALVCLLSCLLPSSEAKLYGRCELARVLHDFGLDGYRGYSLADWVCLAYFTSGFNAAALDY 
EADGSTNNGIFQINSRRWCSNLTPNVPNVCRMYCSDLLNPNLKDTVICAMKITQEPQGLGYWE 
AWRHHCQGKDLTEWVDGCDF 

Important features: 
Signal peptide: 

amino acids 1-18 

N-myristoylation site. 

amino acids 67-72 

Homolgous region to Alpha-lactalbumin / lysozyme C proteins* 

amino acids 34-58 (catalytic domain) , 111-132 and 66-107 
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FIGURE 409 

CAGACTCCAGATTTCCCTGTCAACCACGAGGAGTCC?VGAGAGGAAACGCGGAGCGGAGACAACAGTACCTGACGC 
CTCTTTCAGCCCGGGATCGCCCCAGCAGGGATGGGCGACAAGATCTGGCTGCCCTTCCCCGTGCTCCTTCTGGCC 
GCTCTGCCTCCGGTGCTGCTGCCTGGGGCGGCCGGCTTCACACCTTCCCTCGATAGCGACTTCACCTTTACCCTT 
CCCGCCGGCCAGAAGGAGTGCTTCTACCAGCCCATGCCCCTGAAGGCCTCGCTGGAGATCGAGTACCAAGTTTTA 
GATGGAGCAGGATTAGATATTGATTTCCATCTTGCCTCTCCAGAAGGCAAAACCTTAGTTTTTGAACAAAGAAAA 
TCAGATGGAGTTCACACTGTAGAGACTGAAGTTGGTGATTACATGTTCTGCTTTGACAATACATTCAGCACCATT 
TCTGAGAAGGTGATTTTCTTTGAATTAATCCTGGATAATATGGGAGAACAGGCACAAGAACAAGAAGATTGGAAG 
AAATATATTACTGGCACAGATATATTGGATATGAAACTGGAAGACATCCTGGAATCCATCAACAGCATCAAGTCC 
AGACTAAGCAAAAGTGGGCACATACAAATTCTGCTTAGAGCATTTGAAGCTCGTGATCGAAACATACAAGAT^AGC 
AACTTTGATAGAGTCAATTTCTGGTCTATGGTTAATTTAGTGGTCATGGTGGTGGTGTCAGCCATTCAAGTTTAT 
ATGCTGAAGAGTCTGTTTGAAGATAAGAGGAAAAGTAGAACTTAAAACTCCAAACTAGAGTACGTAAC7VTTGAAA 
AATGAGGCATAAAAATGCAATAAACTGTTACAGTCAAGACCATTAATGGTCTTCTCCAAAATATTTTGAGATATA 
AAAGTAGGAAACAGGTATAATTTTAATGTGAAAATTAAGTCTTCACTTTCTGTGCAAGTAATCCTGCTGATCCAG 
TTGTACTTAAGTGTGTAACAGGAATATTTTGCAGAATATAGGTTTAACTGAATGAAGCCATATTAATAACTGCAT 
TTTCCTAACTTTGAAAAATTTTGCAAATGTCTTAGGTGATTTTVAATAAATGAGTATTGGGCCTAATTGCAACACC 
AGTCTGTTTTTAACAGGTTCTATTACCCAGAACTTTTTTGTAAATGCGGCAGTTACAAATTAACTGTGGAAGTTT 
TCAGTTTTAAGTTATAAATCACCTGAGAATTACCTAATGATGGATTGAATAAATCTTTAGACTACAAAAGCCCAA 
CTTTTCTCTATTTACATATGCATCTCTCCTATAATGTAAATAGAATAATAGCTTTGAAATAC^TTAGGTTTTTG 
AGATTTTTATAACCAAATACATTTCAGTGTAACATATTAGCAGAAAGCATTAGTCTTTGTACTTTGCTTACATTC 
CCAAAAGCTGACATTTTCACGATTCTTAAAAACACAJ\AGTTACACTTACTAAAATTAGGACATGTTTTCTCTTTG 
AAATGAAGAATATAGTTTAAAAGCTTCCTCCTCCATAGGGACACATTTTCTCTAACCCTTAACTAAAGTGTAGGA 
TTTTAAAATTAAATGTGAGGTA7^AATAAGTTTATTTTTAATAGTATCTGTCAAGTTAATATCTGTCAACAGTTAA 
TAATCATGTTATGTTAATTTTAACATGATTGCTGACTTGGATAATTCATTATTACCAGCAGTTATGAAGGAAATA 
TTGCTAAAATGATCTGGGCCTACCATAAATAAATATCTCCTTTTCTGAGCTCTAAGAATTATCAGAAAACAGGAA 
AGAATTTAGAAAAACTTGAGAAAACCTAATCCAAAATAAAATTCACTTAAGTAGAACTATAAATAAATATCTAGA 
ATCTGACTGGCTCATCATGACATCCTACTCATAACATAAATCAAAGGAGATGATTAATTTCCAGTTAGCTGGAAG 
AAACTTTGGCTGTAGGTTTTTATTTTCTACAAGAATTCTGGTTTGAATTATTTTTGTAAGCAGGTACATTTTATA 
AAATGTAAGCCCTACTGTAAGGTTTAGCACTGGGTGTACATATTTATTAAAAATTTTTATTATAACAACTTTTAT 
TAAAATGGCCTTTCTGAACACTTTATTTATTGATGTTGAAGTAAGGATTAGAAACATAGACTCCCAAGTTTTAAA 
CACCTAAATGTGAATAACCCATATATACAACAAAGTTTCTGCCATCTAGCTTTTTGAAGTCTATGGGGGTCTTAC 
TCAAGTACTAGTAATTTAACTTCATCATGAATGAACTATAATTTTTAAGTTATGCCCATTTATAACGTTGTTTAT 
GACTACATTGTGAGTTAGAAACAAACTTAAAATTTGGGGTATAGAACCCCTCAACAGGTTAGTAATGCTGGAATT 
CTTGATGAGCAATAATGATAACCAGAGAGTGATTTCATTTACACTCATAGTAGTATAAAAAGAGATACATTTCCC 
TCTTAGGCCCCTGGGAGAAGAGCAGCTTAGATTTCCCTACTGGCT^AGGTTTTTAAAAATGAGGTAAATGCCGTAT 
ATGATCAATTACCTTAATTGGCCAAGAAAATGCTTCAGGTGTCTAGGGGTATCCTCTGCAACACTTGCAGAACAA 
AGGTCAATAAGATCCTTGCCTATGAATACCCCTCCCTTTTGCGCTGTTAAATTTGCAATGAGAAGCAAATTTACA 
GTACCATAAC^AATAAAGCAGGGTACAGATATAAACTACTGCATCTTTTCTATAAAACTGTGATTAAGAATTCTA 
CCTCTCCTGTATGGCTGTTACTGTACTGTACTCTCTGACTCCTTACCTAACAATGAATTTGTTACATAATCTTCT 
ACATGTATGATTTGTGCCACTGATCTTAAACCTATGATTCAGTAACTTCTTACCATATAAAAACGATAATTGCTT 
TATTTGGAA7\AGAATTTAGGAATACTAAGGACAATTATTTTTATAGACAAAGTAAAAAGACAGATATTTAAGAGG 
(^TAACCAAAAAAGCAAAACTTGTAAACAGAGTAAAAATCTTTAATATT 

CATATGCTTTTTTTAATTTCACTATTCCATTTCTAAATTAAAGTTATGCTAAATTGAGTAAGCTGTTTATCACTT 
AACAGCTCATTTTGTCTTTTTCAATATAC/IAATTTTAAAAATACTACAATATTTAACTAAGGCCCAACCGATTTC 
CATAATGTAGCAGTTACCGTGTTCACCTCACACTAAGGCCTAGAGTTTGCTCTGATATGCATTTGGATGATTAAT 
GTTATGCTGTTCTTTCATGTGAATGTCAAGACATGGAGGGTGTTTGTAATTTTATGGTAAAATTAATCCTTCTTA 
CACATAATGGTGTCTTAAAATTGACAAAAAATGAGCACTTACAATTGTATGTCTCCTCAAATGAAGATTCTTTAT 
GTGAAATTTTAAAAGACATTGATTCCGCATGTAAGGATTTTTCATCTGAAGTACAATAATGCACAATCAGTGTTG 
CTCAAACTGCTTTATACTTATAAACAGCCATCTTAAATAAGCAACGTATTGTGAGTACTGATATGTATATAATAA 
AAATTATCAAAGGAAAA 
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FIGURE 410 

MGDKIWLPFPVLLLAALPPVLLPGAAGFTPSLDSDFTFTLPAGQKECFYQPMPLKASLEIEYQ 
VLDGAGLDIDFHLASPEGKTLVFEQRKSDGVHTVETEVGDYMFCFDNTFSTISEKVIFFELIL 
DNMGEQAQEQEDWKKYITGTDILDMKLEDILESINSIKSRLSKSGHIQILLRAFEARDRNIQE 
SNFDRVNFWSMVNLWMVWSAIQVYMLKSLFEDKRKSRT 

i 

Important features: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 195-217 

N-myristoylation site. 

amino acids 43-48 

Tyrosine kinase phosphorylation site. 

amino acids 55-62 
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FIGURE 411 

cctSgctatc™ 



GGGCTGTGGGMS^ 

aScao&gtg^ 

™?™^A^rTr^ACGGO^ 

^cctgatcaactaagttttgtggtS 

TGCACAAACTGTCA^TT^ 

COTAC^GTCCCATGC^CTGATTGGCACGTGGCCCCCACAATG^ 
TTTAAATGAAACACAAGAAATTGGCCACTGGTA 

ATAACQUVTATAAAGCATATTTCTTGGCCTTGCTCCACAGGACATAGG^ 

AAAGAACATCTCCTGGTATCCACAA^ 
TGTTCTTGCTAGAAACCCAGTGTAGCCCA 



WO 01/40466 



PCT/US00/32678 



412/550 

FIGURE 412 

MVGTKAWVFS FLVLEVTSVLGRQTMLTQS VRRVQPGKKNPS I FAKPADTLES PGEWTTW FN I D 
YPGGKGDYERLDAIRFYYGDRVCARPLRLEARTTDWTPAGSTGQVVHGSPREGFWCLNREQRP 
GQNCSNYTVRFLCPPGSLRRDTERIWSPWSPWSKCSAACGQTGVQTRTRICLAEMVSLCSEAS 
EEGQHCMGQ DCT AC DLTC PMGQVN ADC DACMCQDFMLHGAVSL PGGAPAS GAAI YLLTKT PKL 
LTQTDSDGRFRIPGLCPDGKSILKITECVKFAPIVLTMPKTSLKAATIKAEFVRAETPYMVMNP 
ETKARRAGQSVSLCCKATGKPRPDKYFWYHNDTLLDPSLYKHESKLVLRKLQQHQAGEYFCKA 
QSDAGAVKSKVAQLIVTASDETPCNPVPESYLIRLPHDCFQNATNSFYYDVGRCPVKTCAGQQ 
DNGIRCRDAVQNCCGISKTEEREIQCSGYTLPTKVAKECSCQRCTETRSIVRGRVSAADNGEP 
MRFGHVYMGNSRVSMTGYKGTFTLHVPQDTERLVLTFVDRLQKFVNTTKVLPFNKKGSAVFHE 
IKMLRRKEPITLEAMETNIIPLGEWGEDPMAELEIPSRSFYRQNGEPYIGECVKASVTFLDPR 
NISTATAAQTDLNFINDEGDTFPLRTYGMFSVDFRDEVTSEPLNAGKVKVHLDSTQVKMPEHI 
STVKLWSLNPDTGLWEEEGDFKFENQRRNKREDRTFLVGNLEIRERRLFNLDVPESRRCFVKV 
RAYRSERFL PSEQI QGWI SVINLEPRTGFLSN PRAWGRFDSVITGPNGACVPAFCDDQS PDA 
YSAYVLASLAGEELQAVESSPKFNPNAIGVPQPYLNKLNYRRTDHEDPRVKKTAFQISMAKPR 
PNSAEESNGPIYAFENLRACEEAPPSAAHFRFYQIEGDRYDYNTVPFNEDDPMSWTEDYLAWW 
PKPMEFRACYI KVKIVGPLEVNVRSRNMGGTHRRTVGKLYGIRDVRSTRDRDQPNVSAACLEF 
KCSGMLYDQDRVDRTLVKVIPQGSCRRASVNPMLHEYLVNHLPLAVNNDTSEYTMLAPLDPLG 
HNYGIYTVTDQDPRTAKEIALGRCFDGTSDGSSRIMKSNVGVALTFNCVERQVGRQSAFQYLQ 
STPAQSPAAGTVQGRVPSRRQQRASRGGQRQGGWASLRFPRVAQQPLIN 
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FIGURE 413 



GCCACGTTGTCTTCTTTCCTTCACCACCACC 

TTTTCTCCCAGCCCCAGGACACTGACTC 

ATCCTAATCCCCCTTCTCCAGCTGAT 

ATGGATAAGAAGATCAAGGATGTTCTCT^CAGTCT^ 

AAGCTCTCGTGTGCTAGTGTCAAAAGC 

GTCACTGGCTGTGCTTGTGGCTATGGCTGTGGTT 

CACTGCCAGTGCAGTGTGGTGGACTGGACCACTGCCCGCTGCTGCC^ 

GGAGGCTGAGAACTCAGTTTTGTGACCATGACAGTAATGAAACC^ 

CTAACTCAAACGTCCC^CTTCATTTGTTCCATTCCT 

GTACCTCAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 414 

MGPSS(^LLILIPLI^LINPGSTQCSLDSVMDKKIKDVLNSLEYSPSPISKKLSCASVKS 
QGRPSSCPAGMAVTGCACGYGCGSWDVQLETTCHCQCSVVDWTTARCCHLT 
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FIGURE 415 

CAGAAGAGGGGGCTAGCTAGCTGTCTCTGCGGACCAGGGAGACCCCCGCGCCCCCCCGGTGTG 
AGGCGGCCTCACAGGGCCGGGTGGGCTGGCGAGCCGACGCGGCGGCGGAGGAGGCTGTGAGGA 
GTGTGTGGAACAGGACCCGGGACAGAGGAACCMGGCTCCGCAGAACCTGAGCACCTTTTGCC 
TGTTGCTGCTATACCTCATCGGGGCGGTGATTGCCGGACGAGATTTCTATAAGATCTTGGGGG 
TGCCTCGAAGTGCCTCTATAAAGGATATTAAAAAGGCCTATAGGAAACTAGCCCTGCAGCTTC 
ATCCCGACCGGAACCCTGATGATCCACAAGCCCAGGAGAAATTCCAGGATCTGGGTGCTGCTT 
ATGAGGTTCTGTCAGATAGTGAGAAACGGAAACAGTACGATACTTATGGTGAAGAAGGATTAA 
AAGATGGTCATCAGAGCTCCCATGGAGACATTTTTTCACACTTCTTTGGGGATTTTGGTTTCA 
TGTTTGGAGGAACCCCTCGTCAGCAAGACAGAAATATTCCAAGAGGAAGTGATATTATTGTAG 
ATCTAGAAGTCACTTTGGAAGAAGTATATGCAGGAAATTTTGTGGAAGTAGTTAGAAACAAAC 
CTGTGGCAAGGCAGGCTCCTGGCAAACGGAAGTGCAATTGTCGGCAAGAGATGCGGACCACCC 
AGCTGGGCCCTGGGCGCTTCCAAATGACCCAGGAGGTGGTCTGCGACGAATGCCCTAATGTCA 
AACTAGTGAATGAAGAACGAACGCTGGAAGTAGAAATAGAGCCTGGGGTGAGAGACGGCATGG 
AGTACCCCTTTATTGGAGAAGGTGAGCCTCACGTGGATGGGGAGCCTGGAGATTTACGGTTCC 
GAATCAAAGTTGTCAAGCACCCAATATTTGAAAGGAGAGGAGATGATTTGTACACAAATGTGA 
CAATCTCATTAGTTGAGTCACTGGTTGGCTTTGAGATGGATATTACTCACTTGGATGGTCACA 
AGGTACATATTTCCCGGGATAAGATCACCAGGCCAGGAGCGAAGCTATGGAAGAAAGGGGAAG 
GGCTCCCCAACTTTGACAACAACAATATCAAGGGCTCTTTGATAATCACTTTTGATGTGGATT 
TTCCAAAAGAACAGTTAACAGAGGAAGCGAGAGAAGGTATCAAACAGCTACTGAAACAAGGGT 
CAGTGCAGAAGGTATACAATGGACTGCAAGGATATTGAGAGTGAATAAAATTGGACTTTGTTT 
AAAATAAGTGAATAAGCGATATTTATTATCTGCAAGGTTTTTTTGTGTGTGTTTTTGTTTTTA 
TTTTCAATATGCAAGTTAGGCTTAATTTTTTTATCTAATGATCATCATGAAATGAATAAGAGG 
GCTTAAGAATTTGTCCATTTGCATTCGGAAAAGAATGACCAGCAAAAGGTTTACTAATACCTC 
TCCCTTTGGGGATTTAATGTCTGGTGCTGCCGCCTGAGTTTCAAGAATTAAAGCTGCAAGAGG 
ACTCCAGGAGCAAAAGAAACACAATATAGAGGGTTGGAGTTGTTAGCAATTTCATTCAAAATG 
CCAACTGGAGAAGTCTGTTTTTAAATACATTTTGTTGTTATTTTTA 
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FIGURE 416 

MAPQNLSTFCLLLLYLIGAVIAGRDFYKILGVPRSASIKDIKKAYRKLALQLHPDRNPDDPQAQEKFQDLGAAYE 
VLSDSEKRKQYDTYGEEGLKDGHQSSHGDIFSHFFGDFGFMFGGTPRQQDRNIPRGSDIIVDLEVTLEEVYAGNF 
VEVVRNKPVARQAPGKRKCNCRQEMRTTQLGPGRFQMTQEWCD^ 

GEGEPHVDGEPGDLRFRIKWKHPIFERRGDDLYTNVTISLVESLVGFEMDITHLDGHKVHISRDKITRPGAKLW 
KKGEGLPNFDNNNIKGSLIITFDVDFPKEQLTEEAREGIKQLLKQGSVQKVYNGLQGY 

Important features: 
Signal peptide: 

amino acids 1-22 

Cell attachment sequence. 

amino acids 254-257 

Nt-dnaJ domain signature. 

amino acids 67-87 

Homologous region to Nt-dnaJ domain proteins. 

amino acids 26-58 

N-glycosylation site. 

amino acids 5-9, 261-265 

Tyrosine kinase phosphorylation site. 

amino acids 253-260 

N-myristoylation site. 

amino acids 18-24, 31-37, 93-99, 215-221 



Amidation site. 

amino acids 164-168 
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FIGURE 417 

CGGCGGCGGCTGCGGGCGCGAGGTGAGGGGCGCGAGGTGAGGGGCGCGAGGTTCCCAGCAGGA 
TGCCCCGGCTCTGCAGGAAGCTG/yVGTGAGAGGCCCGGAGAGGGCCCAGCCCGCCCGGGGCAG 
GMGACCAAGGCCCGGCTGTTCCGGCTGTGGCTGGTGCTGGGGTCGGTGTTCATGATCCTGCT 
GATCATCGTGTACTGGGACAGCGCAGGCGCCGCGCACTTCTACTTGCACACGTCCTTCTCTAG 
GCCGCACACGGGGCCGCCGCTGCCCACGCCCGGGCCGGACAGGGACAGGGAGCTCACGGCCGA 
CTCCGATGTCGACGAGTTTCTGGACAAGTTTCTCAGTGCTGGCGTGAAGCAGAGCGACCTTCC 
CAGAAAGGAGACGGAGCAGCCGCCTGCGCCGGGGAGCATGGAGGAGAGCGTGAGAGGCTACGA 
CTGGTCCCCGCGCGACGCCCGGCGCAGCCCAGACCAGGGCCGGCAGCAGGCGGAGCGGAGGAG 
CGTGCTGCGGGGCTTCTGCGCCAACTCCAGCCTGGCCTTCCCCACCAAGGAGCGCGCATTCGA 
CGACATCCCCAACTCGGAGCTGAGCCACCTGATCGTGGACGACCGGCACGGGGCCATCTACTG 
CTACGTGCCCAAGGTGGCCTGCACCAACTGGAAGCGCGTGATGATCGTGCTGAGCGGAAGCCT 
GCTGCACCGCGGTGCGCCCTACCGCGACCCGCTGCGCATCCCGCGCGAGCACGTGCACAACGC 
CAGCGCGCACCTGACCTTCAACAAGTTCTGGCGCCGCTACGGGAAGCTCTCCCGCCACCTCAT 
GAAGGTCAAGCTCAAGAAGTACACCAAGTTCCTCTTCGTGCGCGACCCCTTCGTGCGCCTGAT 
CTCCGCCTTCCGCAGCAAGTTCGAGCTGGAGAACGAGGAGTTCTACCGCAAGTTCGCCGTGCC 
CATGCTGCGGCTGTACGCCAACCACACCAGCCTGCCCGCCTCGGCGCGCGAGGCCTTCCGCGC 
TGGCCTCAAGGTGTCCTTCGCC7VACTTCATCCAGTACCTGCTGGACCCGCACACGGAGAAGCT 
GGCGCCCTTCAACGAGCACTGGCGGCAGGTGTACCGCCTCTGCCACCCGTGCCAGATCGACTA 
CGACTTCGTGGGGAAGCTGGAGACTCTGGACGAGGACGCCGCGCAGCTGCTGCAGCTACTCCA 
GGTGGACCGGCAGCTCCGCTTCCCCCCGAGCTACCGGAACAGGACCGCCAGCAGCTGGGAGGA 
GGACTGGTTCGCCAAGATCCCCCTGGCCTGGAGGCAGCAGCTGTATAAACTCTACGAGGCCGA 
CTTTGTTCTCTTCGGCTACCCCAAGCCCGAAAACCTCCTCCGAGACT^AAGCTTTCGCGTTG 
CTTTTTCTCGCGTGCCTGGAACCTGACGCACGCGCACTCCAGTTTTTTTATGACCTACGATTT 
TGCAATCTGGGCTTCTTGTTCACTCCACTGCCTCTATCCATTGAGTACTGTATCGATATTGTT 
TTTTAAGATTAATATATTTCAGGTATTTAATACGA 
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FIGURE 418 

MTKARLFRLWLVLGSVFMILLIIVYWDSAGAAHFYLHTSFSRPHTGPPLPTPGPDRDRELTAD 
SDVDEFLDKFLSAGVKQSDLPRKETEQPPAPGSMEESVRGYDWSPRDARRSPDQGRQQAERRS 
VLRGFCANSSLAFPTKERAFDDI PNSELSHLIVDDRHGAIYCYVPKVACTNWKRVMIVLSGSL 
LHRGAPYRDPLRIPREHVHNASAHLTFNKFWRRYGKLSRHLMKVKLKKYTKFLFVRDPFVRLI 
SAFRSKFELENEEFYRKFAVPMLRLYANHTSLPASAREAFRAGLKVSFANFIQYLLDPHTEKL 
APFNEHWRQVYRLCHPCQIDYDFVGKLETLDEDAAQLLQLLQVDRQLRFPPSYRNRTASSWEE 
DWFAKI PLAWRQQLYKLYEADFVLFGYPKPENLLRD 

Important features: 
Signal peptide: 

amino acids 1-31 

N-glycosylation sites. 

amino acids 134-137, 209-212, 280-283 and 370-373 

TNFR/NGFR family cysteine-rich region protein 

amino acids 329-332 
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FIGURE 419 

GGCACGAGGCTGAACCCAGCCGGCTCCATCTCAGCTTCTGGTTTCTAAGTCCATGTGCCAAAG 
GCTGCCAGGAAGGAGACGCCTTCCTGAGTCCTGGATCTTTCTTCCTTCTGGAAATCTTTGACT 
GTGGGTAGTTATTTATTTCTGAATAAGAGCGTCCACGCATCMGGACCTCGCGGGACTGCTGA 
AGTCTCAGTTCCTGTGCCACCTGGTCTTCTGCTACGTCTTTATTGCCTCAGGGCTAATCATCA 
ACACCATTCAGCTCTTCACTCTCCTCCTCTGGCCCATTAACAAGCAGCTCTTCCGGAAGATCA 
ACTGCAGACTGTCCTATTGCATCTCAAGCCAGCTGGTGATGCTGCTGGAGTGGTGGTCGGGCA 
CGGAATGCACCATCTTCACGGACCCGCGCGCCTACCTCAAGTATGGGAAGGAAAATGCCATCG 
TGGTTCTCAACCACAAGTTTGAAATTGACTTTCTGTGTGGCTGGAGCCTGTCCGAACGCTTTG 
GGCTGTTAGGGGGCTCCAAGGTCCTGGCCAAGAAAGAGCTGGCCTATGTCCCAATTATCGGCT 
GGATGTGGTACTTCACCGAGATGGTCTTCTGTTCGCGCAApTGGGAGCAGGATCGCAAGACGG 
TTGCCACCAGTTTGCAGCACCTCCGGGACTACCCCGAGAAGTATTTTTTCCTGATTCACTGTG 
AGGGCACACGGTTCACGGAGAAGAAGCATGAGATCAGCATGCAGGTGGCCCGGGCCAAGGGGC 
TGCCTCGCCTCAAGCATCACCTGTTGCCACGAACCAAGGGCTTCGCCATCACCGTGAGGAGCT 
TGAGAAATGTAGTTTCAGCTGTATATGAGTGTACACTCAATTTCAGAAATAATGAAAATCCAA 
CACTGCTGGGAGTCCTAAACGGAAAGAAATACCATGCAGATTTGTATGTTAGGAGGATCCCAC 
TGGAAGACATCCCTGAAGACGATGACGAGTGCTCGGCCTGGCTGCACAAGCTCTACCAGGAGA 
AGGATGCCTTTCAGGAGGAGTACTACAGGACGGGCACCTTCCCAGAGACGCCCATGGTGCCCC 
CCCGGCGGCCCTGGACCCTCGTGAACTGGCTGTTTTGGGCCTCGCTGGTGCTCTACCCTTTCT 
TCCAGTTCCTGGTCAGCATGATCAGGAGCGGGTCTTCCCTGACGCTGGCCAGCTTCATCCTCG 
TCTTCTTTGTGGCCTCCGTGGGAGTTCGATGGATGATTGGTGTGACGGAAATTGACAAGGGCT 
CTGCCTACGGCAACTCTGACAGCAAGCAGAAACTGAATGACTGACTCAGGGAGGTGTCACCAT 
CCGAAGGGAACCTTGGGGAACTGGTGGCCTCTGCATATCCTCCTTAGTGGGACACGGTGACAA 
AGGCTGGGTGAGCCCCTGCTGGGCACGGCGGAAGTCACGACCTCTCCAGCCAGGGAGTCTGGT 
CTCT^AGGCCGGATGGGGAGGAAGATGTTTTGTAATCTTTTTTTCCCCATGTGCTTTAGTGGGC 
TTTGGTTTTCTTTTTGTGCGAGTGTGTGTGAGAATGGCTGTGTGGTGAGTGTGAACTTTGTTC 
TGTGATCATAGAAAGGGTATTTTAGGCTGCAGGGGAGGGCAGGGCTGGGGACCGAAGGGGACA 
AGTTCCCCTTTCATCCTTTGGTGCTGAGTTTTCTGTAACCCTTGGTTGCCAGAGATAAAGTGA 
AAAGTGCTTTAGGTGAGATGACTAAATTATGCCTCCAAGAAAAAAAAATTAAAGTGCTTTTCT 
GGGTCAAAAAAAAAAAA 
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FIGURE 420 

MDLAGLLKSQFLCHLVFCYVFIASGLIINTIQLFTLLLWPINKQLFRKINCRLSYCISSQLVM 
LLEWWSGTECTIFTDPRAYLKYGKENAIWLNHKFEIDFLCGWSLSERFGLLGGSKVLAKKEL 
AYVPIIGWMWYFTEMVFCSRKWEQDRKTVATSLQHLRDYPEKYFFLIHCEGTRFTEKKHEISM 
QVARAKGLPRLKHHLLPRTKGFAITVRSLRNWSAVYDCTLNFRNNENPTLLGVLNGKKYHAD 
LYVRRIPLEDIPEDDDECSAWLHKLYQEKDAFQEEYYRTGTFPETPMVPPRRPWTLVNWLFWA 
SLVLYPFFQFLVSMIRSGSSLTLASFILVFFVASVGVRWMIGVTEIDKGSAYGNSDSKQKLND 
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FIGURE 421 

CGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCTGGGTGCCTGCATC 
GCCASGGACACCACCAGGTACAGCAAGTGGGGCGGCAGCTCCGAGGAGGTCCCCGGAGGGCCC 
TGGGGACGCTGGGTGCACTGGAGCAGGAGACCCCTCTTCTTGGCCCTGGCTGTCCTGGTCACC 
ACAGTCCTTTGGGCTGTGATTCTGAGTATCCTATTGTCCAAGGCCTCCACGGAGCGCGCGGCG 
CTGCTTGACGGCCACGACCTGCTGAGGACAAACGCCTCGAAGCAGACGGCGGCGCTGGGTGCC 
CTGAAGGAGGAGGTCGGAGACTGCCACAGCTGCTGCTCGGGGACGCAGGCGCAGCTGCAGACC 
ACGCGCGCGGAGCTTGGGGAGGCGCAGGCGAAGCTGATGGAGCAGGAGAGCGCCCTGCGGGAA 
CTGCGTGAGCGCGTGACCCAGGGCTTGGCTGAAGCCGGCAGGGGCCGTGAGGACGTCCGCACT 
GAGCTGTTCCGGGCGCTGGAGGCCGTGAGGCTCCAGAACAACTCCTGCGAGCCGTGCCCCACG 
TCGTGGCTGTCCTTCGAGGGCTCCTGCTACTTTTTCTCTGTGCCAAAGACGACGTGGGCGGCG 
GCGCAGGATCACTGCGCAGATGCCAGCGCGCACCTGGTGATCGTTGGGGGCCTGGATGAGCAG 
GGCTTCCTCACTCGGAACACGCGTGGCCGTGGTTACTGGCTGGGCCTGAGGGCTGTGCGCCAT 
CTGGGCAAGGTTCAGGGCTACCAGTGGGTGGACGGAGTCTCTCTCAGCTTCAGCCACTGGAAC 
CAGGGAGAGCCCAATGACGCTTGGGGGCGCGAGAACTGTGTCATGATGCTGCACACGGGGCTG 
TGGAACGACGCACCGTGTGACAGCGAGAAGGACGGCTGGATCTGTGAGAAAAGGCACAACTGC 
TGACCCCGCCCAGTGCCCTGGAGCCGCGCCCATTGCAGCATGTCGTATCCTGGGGGCTGCTCA 
CCTCCCTGGCTCCTGGAGCTGATTGCCAAAGAGTTTTTTTCTTCCTCATCCACCGCTGCTGAG 
TCTCAGAAACACTTGGCCCAACATAGCCCTGTCCAGCCCAGTGCCTGGGCTCTGGGACCTCCA 
TGCCGACCTCATCCTAACTCCACTCACGCAGACCCAACCTAACCTCCACTAGCTCCAAAATCC 
CTGCTCCTGCGTCCCCGTGATATGCCTCCACTTCTCTCCCTAACCAAGGTTAGGTGACTGAGG 
ACTGGAGCTGTTTGGTTTTCTCGCATTTTCCACCAAACTGGAAGCTGTTTTTGCAGCCTGAGG 
AAGCATCAATAAATATTTGAGAAATGAAAAAA 
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FIGURE 422 

MDTTRYSKWGGSSEEVPGGPWGRWVHWSRRPLFLAIAVLVTTVLWAVILSILLSKASTERAAL 
LDGHDLLRTNASKQTAALGALKEEVGDCHSCCSGTQAQLQTTRAELGEAQAKLMEQESALREL 
RERVTQGLAEAGRGREDVRTELFRALEAVRLQNNSCEPCPTSWLSFEGSCYFFSVPKTTWAT^A 
QDHCADASAHLVIVGGLDEQGFLTRNTRGRGYWLGLRAVRHLGKVQGYQWVDGVSLSFSHWNQ 
GEPNDAWGRENCVMMLHTGLWNDAPCDSEKDGWICEKRHNC 

Important features: 

Type II transmembrane domain: 

amino acids 31-54 

N-glycosylation sites. 

amino acids 73-76 and 159-162 

Leucine zipper pattern. 

amino acids 102-123 

N-myristoylation sites. 

amino acids 18-23, 133-138 and 242-247 

C-type lectin domain signature. 

amino acids 264-287 
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FIGURE 423 

GCGCCGCCAGGCGTAGGCGGGGTGGCCCTTGCGTCTCCCGCTTCCTTGAAAAACCCGGCGGGC 
GAGCGAGGCTGCGGGCCGGCCGCTGCCCTTCCCCACACTCCCCGCCGAGAAGCCTCGCTCGGC 
GCCCAACATGGCGGGTGGGCGCTGCGGCCCGCAGCTAACGGCGCTCCTGGCCGCCTGGATCGC 
GGCTGTGGCGGCGACGGCAGGCCCCGAGGAGGCCGCGCTGCCGCCGGAGCAGAGCCGGGTCCA 
GCCCATGACCGCCTCCAACTGGACGCTGGTGATGGAGGGCGAGTGGATGCTGAAATTTTACGC 
CCCATGGTGTCCATCCTGCCAGCAGACTGATTCAGAATGGGAGGCTTTTGCAAAGAATGGTGA 
AATACTTCAGATCAGTGTGGGGAAGGTAGATGTCATTCAAGAACCAGGTTTGAGTGGCCGCTT 
CTTTGTCACCACTCTCCCAGCATTTTTTCATGCAAAGGATGGGATATTCCGCCGTTATCGTGG 
CCCAGGAATCTTCGAAGACCTGCAGAATTATATCTTAGAGAAGAAATGGCAATCAGTCGAGCC 
TCTGACTGGCTGGAAATCCCCAGCTTCTCTAACGATGTCTGGAATGGCTGGTCTTTTTAGCAT 
CTCTGGCAAGATATGGCATCTTCACAACTATTTCACAGTGACTCTTGGAATTCCTGCTTGGTG 
TTCTTATGTGTTTTTCGTCATAGCCACCTTGGTTTTTGGCCTTTTTATGGGTCTGGTCTTGGT 
GGTAATATCAGAATGTTTCTATGTGCCACTTCCAAGGCATTTATCTGAGCGTTCTGAGCAGAA 
TCGGAGATCAGAGGAGGCTCATAGAGCTGAACAGTTGCAGGATGCGGAGGAGGAAAAAGATGA 
TTCAAATGAAGAAGAAAACAAAGACAGCCTTGTAGATGATGAAGAAGAGAAAGAAGATCTTGG 
CGATGAGGATGAAGCAGAGGAAGAAGAGGAGGAGGACAACTTGGCTGCTGGTGTGGATGAGGA 
GAGAAGTGAGGCCAATGATCAGGGGCCCCCAGGAGAGGACGGTGTGACCCGGGAGGAAGTAGA 
GCCTGAGGAGGCTGAAGAAGGCATCTCTGAGCAACCCTGCCCAGCTGACACAGAGGTGGTGGA 
AGACTCCTTGAGGCAGCGTAAAAGTCAGCATGCTGACAAGGGACTGTAGATTTAATGATGCGT 
TTTCAAGAATACACACCAAAACAATATGTCAGCTTCCCTTTGGCCTGCAGTTTGTACCAAATC 
CTTAATTTTTCCTGAATGAGCAAGCTTCTCTTAAAAGATGCTCTCTAGTCATTTGGTCTCATG 
GCAGTAAGCCTCATGTATACTAAGGAGAGTCTTCCAGGTGTGACAATCAGGATATAGAAAAAC 
AAACGTAGTG^TGGGATCTGTTTGGAGACTGGGATGGGAACAAGTTCATTTACTTAGGGGTCA 
GAGAGTCTCGACCAGAGGAGGCCATTCCCAGTCCTAATCAGCACCTTCCAGAGACAAGGCTGC 
AGGCCCTGTGAAATGT^AAGCCAAGCAGGAGCCTTGGCTCCTGAGCATCCCCAAAGTGTAACGT 
AGAAGCCTTGCATCCTTTTCTTGTGTAAAGTATTTATTTTTGTCAAATTGCAGGAAACATCAG 
GCACCACAGTGCATGAAAAATCTTTCACAGCTAGAAATTGAAAGGGCCTTGGGTATAGAGAGC 
AGCTCAG7^AGTCATCCCAGCCCTCTGAATCTCCTGTGCTATGTTTTATTTCTTACCTTTAATT 
TTTCCAGCATTTCCACCATGGGCATTCAGGCTCTCCACACTCTTCACTATTATCTCTTGGTCA 
GAGGACTCCAATAACAGCCAGGTTTACATGAACTGTGTTTGTTCATTCTGACCTAAGGGGTTT 
AGATAATCAGTAACCATAACCCCTGAAGCTGTGACTGCCAAACATCTCAAATGAAATGTTGTG 
GCCATCAGAGACTCAAAAGGAAGTAAGGATTTTACAAGACAGATTAAAAAAAAATTGTTTTGT 
CCAAAATATAGTTGTTGTTGATTTTTTTTTAAGTTTTCTAAGCAATATTTTTCAAGCCAGAAG 
TCCTCTAAGTCTTGCCAGTACAAGGTAGTCTTGTGAAGAAAAGTTGAATACTGTTTTGTTTTC 
ATCTCAAGGGGTTCCCTGGGTCTTGAACTACTTTAATAATAACTAAAAAACCACTTCTGATTT 
TCCTTCAGTGATGTGCTTTTGGTGAAAGAATTAATGAACTCCAGTACCTGAAAGTGAAAGATT 
TGATTTTGTTTCCATCTTCTGTAATCTTCCAAAGAATTATATCTTTGTAAATCTCTCAATACT 
CAATCTACTGTAAGTACCCAGGGAGGCTAATTTCTTT 
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FIGURE 424 

MAGGRCGPQLTALLAAWIAAVAATAGPEEAALPPEQSRVQPMTASNWTLVMEGEWMLKFYAPW 
CPSCQQTDSEWEAFAKNGEILQISVGKVDVIQEPGLSGRFFVTTLPAFFHAKDGIFRRYRGPG 
IFEDLQNYILEKECWQSVEPLTGWKSPASLTMSGMAGLFSISGKIWHLHNYFTVTLGIPAWCSY 
VFFVIATLVFGLFMGLVLWISECFYVPLPRHLSERSEQNRRSEEAHRAEQLQDAEEEKDDSN 
EEENKDSLVDDEEEKEDLGDEDEAEEEEEEDNLAAGVDEERSEANDQGPPGEDGVTREEVEPE 
EAEEGISEQPCPADTEWEDSLRQRKSQHADKGL 

Important features: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 191-211 

N-glycosylation site. 

amino acids 46-49 

Thioredoxin family proteins. (homologous region to disulfide 

isomerase) 

amino acids 56-72 



Flavodoxin proteins 

amino acids 173-187 
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FIGURE 425 

GAGGAACCTACCGGTACCGGCCGCGCGCTGGTAGTCGCCGGTGTGGCTGCACCTCACCAATCCCGTGCGCCGCGG 
CTGGGCCGTCGGAGAGTGCGTGTGCTTCTCTCCTGCACGCGGTGCTTGGGCTCGGCCAGGCGGGGTCCGCCGCCA 
GGGTTTGAGGATGGGGGAGTAGCTACAGGAAGCGACCCCGCGATGGCAAGGTATATTTTTGTGGAATGAAAAGGA 
AGTATTAGAAATGAGCTGAAGACCATTCACAGATTAATATTTTTGGGGACAGATTTGTGATGCTTGATTCACCCT 
TGAAGTAATGTAGACAGAAGTTCTCAAATTTGCATATTACATCAACTGGAACCAGCAGTGAATCTTAATGTTCAC 
TTAAATCAGAACTTGCATAAGAAAGAGAATCGGAGTCTGGTTAAATAAAGATGACTATATCAGAGACTTGAAAAG 
GATCATTCTCTGTTTTCTGATAGTGTATATGGCCATTTTAGTGGGCACAGATCAGGATTTTTACAGTTTACTTGG 
AGTGTCCAAAACTGCAAGCAGTAGAGAAATAAGACAAGCTTTCAAGAAATTGGCATTGAAGTTACATCCTGATAA 
AAACCCGAATAACCCAAATGCACATGGCGATTTTTTAAAAATAAATAGAGCATATGAAGTACTCAAAGATGAAGA 
TCTACGGAAAAAGTATGACAAATATGGAGAAAAGGGACTTGAGGATAATCAAGGTGGCCAGTATGAAAGCTGGAA 
CTATTATCGTTATGATTTTGGTATTTATGATGATGATCCTGAAATCATAACATTGGAAAGAAGAGAATTTGATGC 
TGCTGTTAATTCTGGAGAACTGTGGTTTGTAAATTTTTACTCCCCAGGCTGTTCACACTGCCATGATTTAGCTCC 
CACATGGAGAGACTTTGCTAAAGAAGTGGATGGGTTACTTCGAATTGGAGCTGTTAACTGTGGTGATGATAGAAT 
GCTTTGCCGAATGAAAGGAGTO\ACAGCTATCCCAGTCTCTTCATTTTTCGGTCTGGAATGGCCCCAGTGAAATA 
TCATGGAGACAGATCAAAGGAGAGTTTAGTGAGTTTTGCAATGCAGCATGTTAGAAGTACAGTGACAGAACTTTG 
GACAGGAAATTTTGTCAACTCCATACAAACTGCTTTTGCTGCTGGTATTGGCTGGCTGATCACTTTTTGTTCAAA 
AGGAGGAGATTGTTTGACTTCACAGACACGACTCAGGCTTAGTGGCATGTTGTTTCTC7VACTCATTGGATGCTAA 
AGAAATATATTTGGAAGTAATACATAATCTTCCAGATTTTGAACTACTTTCGGCAAACACACTAGAGGATCGTTT 
GGCTCATCATCGGTGGCTGTTATTTTTTCATTTTGGAAAAAATGAAAATTCAAATGATCCTGAGCTGAAAAAACT 
AAAAACTCTACTTAAAAATGATCATATTCAAGTTGGCAGGTTTGACTGTTCCTCTGCACCAGACATCTGTAGTAA 
TCTGTATGTTTTTC^GCCGTCTCTAGCAGTATTTAAAGG 

GAAGATTCTATATGATATACTTGCCTTTGCCAAAGAAAGTGTGAATTCTCATGTTACCACGCTTGGACCTCAAAA 
TTTTCCTGCCAATGACAAAGAACCATGGCTTGTTGATTTCTTTGCCCCCTGGTGTCCACCATGTCGAGCTTTACT 
ACCAGAGTTACGAAGAGCATCAAATCTTCTTTATGGTCAGCTTAAGTTTGGTACACTAGATTGTACAGTTCATGA 
GGGACTCTGTAACATGTATAACATTCAGGCTTATCCAACAACAGTGGTATTCAACCAGTCCAACATTCATGAGTA 
TGAAGGACATCACTCTGCTGAACAAATCTTGGAGTTCATAGAGGATCTTATGAATCCTTCAGTGGTCTCCCTTAC 
ACCCACCACCTTCAACGAACTAGTTACACAAAGAAAACACAACGAAGTCTGGATGGTTGATTTCTATTCTCCGTG 
GTGTCATCCTTGCCAAGTCTTAATGCCAGAATGGAAAAGAATGGCCCGGACATTAACTGGACTGATCAACGTGGG 
CAGTATAGATTGCCAACAGTATCATTCTTTTTGTGCCCAGGAAAACGTTCAAAGATACCCTGAGATAAGATTTTT 
TCCCCCAAAATCAAATAAAGCTTATCAGTATCACAGTTACAATGGTTGGAATAGGGATGCTTATTCCCTGAGAAT 
CTGGGGTCTAGGATTTTTACCTCAAGTATCCACAGATCTAACACCTCAGACTTTCAGTGAAAAAGTTCTACAAGG 
GAAAAAT^TTGGGTGATTGATTTCTATGCTCCTTGGTGTGGACCTTGCCAGAATTTTGCTCCAGAATTTGAGCT 
CTTGGCTAGGATGATTAAAGGAAAAGTGAAAGCTGGAAAAGTAGACTGTCAGGCTTATGCTCAGACATGCCAGAA 
AGCTGGGATC^GGGCCTATCCAACTGTTAAGTTTTATTTCTACGAAAGAGCAAAGAGAAATTTTCAAGAAGAGC^ 
GATAAATACCAGAGATGCAAAAGCAATCGCTGCCTTAATAAGTGAAAAATTGGAAACTCTCCGAAATCAAGGCAA 
GAGGAATAAGGATGAACTTTGATAATGTTGAAGATGAAGAAAAAGTTTAAAAGAAATTCTGACAGATGACATCAG 
AAGACACCTATTTAGAATGTTACATTTATGATGGGAATGAATGAACATTATCTTAGACTTGCAGTTGTACTGCCA 
GAATTATCTACAGCACTGGTGTAAAAGAAGGGTCTGCAAACTTTTTCTGTAAAGGGCCGGTTTATAAATATTTTA 
GACTTTGCAGGCTATAATATATGGTTCACACATGAGAACAAGAATAGAGTCATCATGTATTCTTTGTTATTTGCT 
TTTAACAACCTTTAAAAAATATTAAAACGATTCT^ 

GACCATAGATTGCTGTCCCCCTCGACGGACTTATAATGTTTCAGGTGGCTGGCTTGAACATGAGTCTGCTGTGCT 
ATCTACATAAATGTCTAAGTTGTATAAAGTCCACTTTCCCTTCACGTTTTTTGGCTGACCTGAAAAGAGGTAACT 
TAGTTTTTGGTCACTTGTTCTCCTAAAAATGCTATCCCTAACCATATATTTATATTTCGTTTTAAAAACACCCAT 
GATGTGGCACAGTAAACAAACCCTGTTATGCTGTATTATTATGAGGAGATTCTTCATTGTTTTCTTTCCTTCTCA 
AAGGTTGAAAAAATGCTTTTAATTTTTCACAGCCGAGAAACAGTGCAGCAGTATATGTGCACACAGTAAGTACAC 
AAATTTGAGCAACAGTAAGTGCACAAATTCTGTAGTTTGCTGTATCATCCAGGAAAACCTGAGGGAAAAAAATTA 
TAGCAATTAACTGGGCATTGTAGAGTATCCTAAATATGTTATCAAGTATTTAGAGTTCTATATTTTAAAGATATA 
TGTGTTCATGTATTTTCTGAAATTGCTTTCATAGAAATTTTCCCACTGATAGTTGATTTTTGAGGCATCTAATAT 
TTACATATTTGCCTTCTGAACTTTGTTTTGACCTGTATCCTTTATTTACATTGGGTTTTTCTTTCATAGTTTTGG 
TTTTTCACTCCTGTCCAGTCTATTTATTATTCAAATAGGAAAAATTACTTTACAGGTTGTTTTACTGTAGCTTAT 
AATGATACTGTAGTTATTCCAGTTACTAGTTTACTGTCAGAGGGCTGCCTTTTTCAGATAAATATTGACATAATA 
ACTGAAGTTATTTTTATAAGAAAATCAAGTATATAAATCTAGGAAAGGGATCTTCTAGTTTCTGTGTTGTTTAGA 
CTCAAAGAATCACAAATTTGTCAGTAACATGTAGTTGTTTAGTTATAATTCAGAGTGTACAGAATGGTAAAZiATT 
CCAATCAGTCAAAAGAGGTCAATGAATTAAAAGGCTTGCAACTTTTTCAAAAAAAAAAAAAAAAA 
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FIGURE 426 

MGVWLNKDDYIRDLKRIILCFLIVYMAILVGTDQDFYSLLGVSKTASSREIRQAFKKLALKLH 
PDKNPNNPNAHGDFLKINRAYEVLKDEDLRKKYDKYGEKGLEDNQGGQYESWNYYRYDFGIYD 
DDPEIITLERREFDAAVNSGELWFVNFYSPGCSHCHDLAPTWRDFAKEVDGLLRIGAVNCGDD 
RMLCRMKGVN SYPSLFI FRSGMAP VKYHGDRSKESLVS FAMQHVRST VTELWTGN FVN S I QT A 
FAAGIGWLITFCSKGGDCLTSQTRLRLSGMLFLNSLDAKEIYLEVIHNLPDFELLSANTLEDR 
LAHHRWLLFFHFGKNENSNDPELKKLKTLLKNDHIQVGRFDCSSAPDICSNLYVFQPSLAVFK 
GQGTKEYEIHHGKKILYDILAFAKESVNSHVTTLGPQNFPANDKEPWLVDFFAPWCPPGRALL 
PELRRASNLLYGQLKFGTLDCTVHEGLCNMYNIQAYPTTWFNQSNIHEYEGHHSAEQILEFI 
EDLMNPSWSLTPTTFNELVTQRKHNEVWMVDFYSPWCHPCQVLMPEWKRMARTLTGLINVGS 
IDCQQYHSFCAQENVQRYPEIRFFPPKSNPCAYQYHSYNGWNRDAYSLRIWGLGFLPQVSTDLT 
PQTFSEKVLQGKNHWVIDFYAPWCGPCQNFAPEFELLARMIKGKVKAGKVDCQAYAQTCQKAG 
IRAYPTVKFYFYERAKRNFQEEQINTRDAKAIAALISEKLETLRNQGKRNKDEL 

Important features: 

Endoplasmic reticulum targeting sequence . 

amino acids 744-747 

Cytochrome c family heme-binding site signature. 

amino acids 158-163 

Nt-dnaJ domain signature. 

amino acids 77-96 

N-glycosylation site. 

amino acids 484-487 
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FIGURE 427 

CTGCAGTCAGGACTCTGGGACCGCAGGGGGCTCCCGGACCCTGACTCTGCAGCCGAACCGGCA 
CGGTTTCGTGGGGACCCAGGCTTGCAAAGTGACGGTCATTTTCTCTTTCTTTCTCCCTCTTGA 
GTCCTTCTGAG ATGA TGGCTCTGGGCGCAGCGGGAGCTACCCGGGTCTTTGTCGCGATGGTAG 
CGGCGGCTCTCGGCGGCCACCCTCTGCTGGGAGTGAGCGCCACCTTGAACTCGGTTCTCAATT 
CCAACGCTATCAAGAACCTGCCCCCACCGCTGGGCGGCGCTGCGGGGCACCCAGGCTCTGCAG 
TCAGCGCCGCGCCGGGAATCCTGTACCCGGGCGGGAATAAGTACCAGACCATTGACAACTACC 
AGCCGTACCCGTGCGCAGAGGACGAGGAGTGCGGCACTGATGAGTACTGCGCTAGTCCCACCC 
GCGGAGGGGACGCAGGCGTGCAAATCTGTCTCGCCTGCAGGAAGCGCCGAAAACGCTGCATGC 
GTCACGCTATGTGCTGCCCCGGGAATTACTGCAAAAATGGAATATGTGTGTCTTCTGATCAAA 
ATCATTTCCGAGGAGAAATTGAGGAAACCATCACTGAAAGCTTTGGTAATGATCATAGCACCT 
TGGATGGGTATTCCAGAAGAACCACCTTGTCTTCAAAAATGTATCACACCAAAGGACAAGAAG 
GTTCTGTTTGTCTCCGGTCATCAGACTGTGCCTCAGGATTGTGTTGTGCTAGACACTTCTGGT 
CCAAGATCTGTAAACCTGTCCTGAAAGAAGGTCAAGTGTGTACCAAGCATAGGAGAAAAGGCT 
CTCATGGACTAGAAATATTCCAGCGTTGTTACTGTGGAGAAGGTCTGTCTTGCCGGATACAGA 
AAGATCACCATCAAGCCAGTAATTCTTCTAGGCTTCACACTTGTCAGAGACACTAAACCAGCT 
ATCCAAATGCAGTGAACTCCTTTTATATAATAGATGCTATGAAAACCTTTTATGACCTTCATC 
AACTCAATCCTAAGGATATACAAGTTCTGTGGTTTCAGTTAAGCATTCCAATAACACCTTCCA 
AAAACCTGGAGTGTAAGAGCTTTGTTTCTTTATGGAACTCCCCTGTGATTGCAGTAAATTACT 
GTATTGTAAATTCTCAGTGTGGCACTTACCTGTAAATGCAATGAAACTTTTAATTATTTTTCT 
AAAGGTGCTGCACTGCCTATTTTTCCTCTTGTTATGTAAATTTTTGTACACATTGATTGTTAT 
CTTGACTGACAAATATTCTATATTGAACTGAAGTAAATCATTTCAGCTTATAGTTCTTAAAAG 
CATAACCCTTTACCCCATTTAATTCTAGAGTCTAGAACGCAAGGATCTCTTGGAATGACAAAT 
GATAGGTACCTAAAATGTAACATGAAAATACTAGCTTATTTTCTGAAATGTACTATCTTAATG 
CTTAAATTATATTTCCCTTTAGGCTGTGATAGTTTTTGAAATAAAATTTAACATTTAAAAAAA 
AAAAAA 
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FIGURE 428 

MMALGAAGATRVFVAMV7^AALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAAGHPGSAVSAA 
PGILYPGGNKYQTIDNYQPYPCAEDEECGTDEYCASPTRGGDAGVQICLACRKRRKRCMRHi^ 
CCPGNYCKNGICVSSDQNHFRGEIEETITESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGSVC 
LRSSDCASGLCCARHFWSKICKPVLKEGQVCTKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHH 
QASNSSRLHTCQRH 

Important features: 
Signal peptide: 

amino acids 1-23 

N-glycosylation site. 

amino acids 256-259 

Fungal Zn(2)-Cys(6) binuclear cluster domain 

amino acids 110-126 
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FIGURE 429 

GAGAGGACGAGGTGCCGCTGCCTGGAGAATCCTCCGCTGCCGTCGGCTCCCGGAGCCCAGCCC 
TTTCCTAACCCAACCCAACCTAGCCCAGTCCCAGCCGCCAGCGCCTGTCCCTGTCACGGACCC 
CAGCGTTACCM6CATCCTGCCGTCTTCCTATCCTTACCCGACCTCAGATGCTCCCTTCTGCT 
CCTGGT7\ACTTGGGTTTTTACTCCTGTAACAACTGAAATAACAAGTCTTGCTACAGAGAATAT 
AGATGA/^ATTTTAAACAATGCTGATGTTGCTTTAGTAAATTTTTATGCTGACTGGTGTCGTTT 
CAGTCAGATGTTGCATCCAATTTTTGAGGAAGCTTCCGATGTCATTAAGGAAGAATTTCCAAA 
TGAAAATCAAGTAGTGTTTGCCAGAGTTGATTGTGATCAGCACTCTGACATAGCCCAGAGATA 
CAGGATAAGCAAATACCCAACCCTCAAATTGTTTCGTAATGGGATGATGATGAAGAGAGAATA 
CAGGGGTCAGCGATCAGTG7\AAGCATTGGCAGATTACATCAGGCAACAAAAAAGTGACCCCAT 
TCAAGA7\ATTCGGGACTTAGCAGAAATCACCACTCTTGATCGCAGCAAAAGAAATATCATTGG 
ATATTTTGAGCAAAAGGACTCGGACAACTATAGAGTTTTTGAACGAGTAGCGAATATTTTGCA 
TGATGACTGTGCCTTTCTTTCTGCATTTGGGGATGTTTCAAAACCGGAAAGATATAGTGGCGA 
CAACATAATCTACAAACCACCAGGGCATTCTGCTCCGGATATGGTGTACTTGGGAGCTATGAC 
AAATTTTGATGTGACTTACAATTGGATTCAAGATAAATGTGTTCCTCTTGTCCGAGAAATAAC 
ATTTGAAAATGGAGAGGAATTGACAGAAGAAGGACTGCCTTTTCTCATACTCTTTCACATGAA 
AGAAGATACAGAAAGTTTAGAAATATTCCAGAATGAAGTAGCTCGGCAATT7VATAAGTGAAAA 
AGGTACAATAAACTTTTTACATGCCGATTGTGACAAATTTAGACATCCTCTTCTGCACATACA 
GAAAACTCCAGCAGATTGTCCTGTAATCGCTATTGACAGCTTTAGGCATATGTATGTGTTTGG 
AGACTTCAAAGATGTATTAATTCCTGGAAAACTCAAGCT^ATTCGTATTTGACTTACATTCTGG 
AAAACTGCACAGAGAATTCCATCATGGACCTGACCCAACTGATACAGCCCCAGGAGAGCAAGC 
CCAAGATGTAGCAAGCAGTCCACCTGAGAGCTCCTTCCAGAAACTAGCACCCAGTGAATATAG 
GTATACTCTATTGAGGGATCGAGATGAGCTTTAAAAACTTGAAAAACAGTTTGTAAGCCTTTC 
AACAGCAGCATCAACCTACGTGGTGGAAATAGTAAACCTATATTTTCATAATTCTATGTGTAT 
TTTTATTTTGAATAAACAGAAAGAAATTTAAAAAAA/U^AAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAA 
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FIGURE 430 

MHPAVFLSLPDLRCSLLLLVTWVFTPVTTEITSLATENIDEILNNADVALVNFYADWCRFSQM 
LHPIFEEASDVIKEEFPNENQWFARVDCDQHSDIAQRYRISKYPTLKLFRNGMMMKREYRGQ 
RSVKALADYIRQQKSDPIQEIRDLAEITTLDRSKRNIIGYFEQKDSDNYRVFERVANILHDDC 
AFLSAFGDVSKPERYSGDNIIYKPPGHSAPDMVYLGAMTNFDVTYNWIQDKCVPLVREITFEN 
GEELTEEGLPFLILFHMKEDTESLEIFQNEVARQLISEKGTINFLHADCDKFRHPLLHIQKTP 
ADCPVIAIDSFRHMYVFGDFKDVLIPGKLKQFVFDLHSGKLHREFHHGPDPTDTAPGEQAQDV 
ASSPPESSFQKLAPSEYRYTLLRDRDEL 

Important features: 
Signal peptide: 

amino acids 1-29 

Endoplasmic reticulum targeting sequence. 

amino acids 403-406 

Tyrosine kinase phosphorylation site. 

amino acids 203-211 

Thioredoxin family proteins 

amino acids 50-66 
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FIGURE 431 

GAGCAGGACGGAGCCATGGACCCCGCCAGGAAAGCAGGTGCCCAGGCCATGATCTGGACTGCA 
GGCTGGCTGCTGCTGCTGCTGCTTCGCGGAGGAGCGCAGGCCCTGGAGTGCTACAGCTGCGTG 
CAGAAAGCAGATGACGGATGCTCCCCGAACAAGATGAAGACAGTGAAGTGCGCGCCGGGCGTG 
GACGTCTGCACCGAGGCCGTGGGGGCGGTGGAGACCATCCACGGACAATTCTCGCTGGCAGTG 
CGGGGTTGCGGTTCGGGACTCCCCGGGAAGAATGACCGCGGCCTGGATCTTCACGGGCTTCTG 
GCGTTCATCCAGCTGCAGCAATGCGCTCAGGATCGCTGCAACGCCAAGCTCAACCTCACCTCG 
CGGGCGCTCGACCCGGCAGGTAATGAGAGTGCATACCCGCCCAACGGCGTGGAGTGCTACAGC 
TGTGTGGGCCTGAGCCGGGAGGCGTGCCAGGGTACATCGCCGCCGGTCGTGAGCTGCTACAAC 
GGCAGCGATCATGTCTACAAGGGCTGCTTCGACGGCAACGTCACCTTGACGGCAGCTAATGTG 
ACTGTGTCCTTGCCTGTCCGGGGCTGTGTCCAGGATGAATTCTGCACTCGGGATGGAGTAACA 
GGCCCAGGGTTCACGCTCAGTGGCTCCTGTTGCCAGGGGTCCCGCTGTAACTCTGACCTCCGC 
AACAAGACCTACTTCTCCCCTCGAATCCCACCCCTTGTCCGGCTGCCCCCTCCAGAGCCCACG 
ACTGTGGCCTCAACCACATCTGTCACCACTTCTACCTCGGCCCCAGTGAGACCCACATCCACC 
ACCAAACCCATGCCAGCGCCAACCAGTCAGACTCCGAGACAGGGAGTAGAACACGAGGCCTCC 
CGGGATGAGGAGCCCAGGTTGACTGGAGGCGCCGCTGGCCACCAGGACCGCAGCAATTCAGGG 
CAGTATCCTGCAAAAGGGGGGCCCCAGCAGCCCCATAATAAAGGCTGTGTGGCTCCCACAGCT 
GGATTGGCAGCCCTTCTGTTGGCCGTGGCTGCTGGTGTCCTACTGTGAGCTTCTCCACCTGGA 
AATTTCCCTCTCACCTACTTCTCTGGCCCTGGGTACCCCTCTTCTCATCACTTCCTGTTCCCA 
CCACTGGACTGGGCTGGCCCAGCCCCTGTTTTTCCAACATTCCCCAGTATCCCCAGCTTCTGC 
TGCGCTGGTTTGCGGCTTTGGGAAATAAAATACCGTTGTATATATTCTGCCAGGGGTGTTCTA 
GCTTTTTGAGGACAGCTCCTGTATCCTTCTCATCCTTGTCTCTCCGCTTGTCCTCTTGTGATG 
TTAGGACAGAGTGAGAGAAGTCAGCTGTCACGGGGAAGGTGAGAGAGAGGATGCTAAGCTTCC 
TACTCACTTTCTCCTAGCCAGCCTGGACTTTGGAGCGTGGGGTGGGTGGGACAATGGCTCCCC 
ACTCTT^AGCACTGCCTCCCCTACTCCCCGCATCTTTGGGGAATCGGTTCCCCATATGTCTTCC 
TTACTAGACTGTGAGCTCCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTA 
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FIGURE 432 

MDPARKAGAQAMIWTAGWLLLLLLRGGAQALECYSCVQKADDGCSPNKMKTVKCAPGVDVCTE 
AVGAVETIHGQFSLAVRGCGSGLPGKNDRGLDLHGLLAFIQLQQCAQDRCNAKLNLTSRALDP 
AGNESAYPPNGVECYSCVGLSREACQGTSPPWSCYNASDHVYKGCFDGNVTLTAANVTVSLP 
VRGCVQDEFCTRDGVTGPGFTLSGSCCQGSRCNSDLRNKTYFSPRIPPLVRLPPPEPTTVAST 
TSVTTSTSAPVRPTSTTKPMPAPTSQTPRQGVEHEASRDEEPRLTGGAAGHQDRSNSGQYPAK 
GGPQQPHNKGCVAPTAGLAALLLAVAAGVLL 
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FIGURE 433 

CGGGACTCGGCGGGTCCTCCTGGGAGTCTCGGAGGGGACCGGCTGTGCAGACGCCATGGAGTT 
GGTGCTGGTCTTCCTCTGCAGCCTGCTGGCCCCCATGGTCCTGGCCAGTGCAGCTGAAAAGGA 
GAAGGAAATGGACCCTTTTCATTATGATTACCAGACCCTGAGGATTGGGGGACTGGTGTTCGC 
TGTGGTCCTCTTCTCGGTTGGGATCCTCCTTATCCTAAGTCGCAGGTGCAAGTGCAGTTTCAA 
TCAGAAGCCCCGGGCCCCAGGAGATGAGGAAGCCCAGGTGGAGAACCTCATCACCGCCAATGC 
AACAGAGCCCCAGAAGCAGAGAACTGAAGTGCAGCCATCAGGTGGAAGCCTCTGGAACCTGAG 
GCGGCTGCTTGAACCTTTGGATGGAAATGTCGATGCT3EAAGAAAACCGGCCACTTCAGCAACA 
GCCCTTTCCCCAGGAGAAGCCAAGAACTTGTGTGTCCCCCACCCTATCCCCTCTAACACCATT 
CCTCCACCTGATGATGCAACTAACACTTGCCTCCCCACTGCAGCCTGCGGTCCTGCCCACCTC 
CCGTGATGTGTGTGTGTGTGTGTGTGTGTGACTGTGTGTGTTTGCTAACTGTGGTCTTTGTGG 
CTACTTGTTTGTGGATGGTATTGTGTTTGTTAGTGAACTGTGGACTCGCTTTCCCAGGCAGGG 
GCTGAGCCACATGGCCATCTGCTCCTCCCTGCCCCCGTGGCCCTCCATCACCTTCTGCTCCTA 
GGAGGCTGCTTGTTGCCCGAGACCAGCCCCCTCCCCTGATTTAGGGATGCGTAGGGTAAGAGC 
ACGGGCAGTGGTCTTCAGTCGTCTTGGGACCTGGGAAGGTTTGCAGCACTTTGTCATCATTCT 
TCATGGACTCCTTTCACTCCTTTAACAAAAACCTTGCTTCCTTATCCCACCTGATCCCAGTCT 
GAAGGTCTCTTAGCAACTGGAGATACAAAGCAAGGAGCTGGTGAGCCCAGCGTTGACGTCAGG 
CAGGCTATGCCCTTCCGTGGTTAATTTCTTCCCAGGGGCTTCCACGAGGAGTCCCCATCTGCC 
CCGCCCCTTCACAGAGCGCCCGGGGATTCCAGGCCCAGGGCTTCTACTCTGCCCCTGGGGAAT 
GTGTCCCCTGCATATCTTCTCAGCAATAACTCCATGGGCTCTGGGACCCTACCCCTTCCAACC 
TTCCCTGCTTCTGAGACTTCAATCTACAGCCCAGCTCATCCAGATiSCAGACTACAGTCCCTGC 
AATTGGGTCTCTGGCAGGCAATAGTTGAAGGACTCCTGTTCCGTTGGGGCCAGCACACCGGQA 
TGGATGGAGGGAGAGCAGAGGCCTTTGCTTCTCTGCCTACGTCCCCTTAGATGGGCAGCAGAG 
GCAACTCCCGCATCCTTTGCTCTGCCTGTCGGTGGTCAGAGCGGTGAGCGAGGTGGGTTGGAG 
ACTCAGCAGGCTCCGTGCAGCCCTTGGGAACAGTGAGAGGTTGAAGGTCATAACGAGAGTGGG 
AACTCAACCCAGATCCCGCCCCTCCTGTCCTCTGTGTTCCCGCGGAAACCAACCA7^ACCGTGC 
GCTGTGACCCATTGCTGTTCTCTGTATCGTGATCTATCCTCAACAACAACAGAA7\AAAGGAAT 
AAAATATCCTTTGTTTCCT 
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FIGURE 434 

MELVLVFLCSLLAPMVLASAAEKEKEMDPFHYDYQTLRIGGLVFAWLFSVGILLILSRRCKC 
SFNQKPRAPGDEEAQVENLITANATEPQKQRTEVQPSGGSLWNLRRLLEPLDANVDA 
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FIGURE 435 

GGTCCTTAATGGCAGCAGCCGCCGCTACCAAGATCCTTCTGTGCCTCCCGCTTCTGCTCCTGC 
TGTCCGGCTGGTCCCGGGCTGGGCGAGCCGACCCTCACTCTCTTTGCTATGACATCACCGTCA 
TCCCTAAGTTCAGACCTGGACCACGGTGGTGTGCGGTTCAAGGCCAGGTGGATGAAAAGACTT 
TTCTTCACTATGACTGTGGCAACAAGACAGTCACACCTGTCAGTCCCCTGGGGAAGAAACTAA 
ATGTCACAACGGCCTGGAAAGCACAGAACCCAGTACTGAGAGAGGTGGTGGACATACTTACAG 
AGCAACTGCGTGACATTCAGCTGGAGAATTACACACCCAAGGAACCCCTCACCCTGCAGGCAA 
GGATGTCTTGTGAGCAGAAAGCTGAAGGACACAGCAGTGGATCTTGGCAGTTCAGTTTCGATG 
GGCAGATCTTCCTCCTCTTTGACTCAGAGAAGAGAATGTGGACAACGGTTCATCCTGGAGCCA 
GAAAGATGAAAGAAAAGTGGGAGAATGACAAGGTTGTGGCCATGTCCTTCCATTACTTCTCAA 
TGGGAGACTGTATAGGATGGCTTGAGGACTTCTTGATGGGCATGGACAGCACCCTGGAGCCAA 
GTGCAGGAGCACCACTCGCCATGTCCTCAGGCACAACCCAACTCAGGGCCACAGCCACCACCC 
TCATCCTTTGCTGCCTCCTCATCATCCTCCCCTGCTTCATCCTCCCTGGCATCTGAGGAGAGT 
CCTTTAGAGTGACAGGTTAAAGCTGATACCAAAAGGCTCCTGTGAGCACGGTCTTGATCAAAC 
TCGCCCTTCTGTCTGGCCAGCTGCCCACGACCTACGGTGTATGTCCAGTGGCCTCCAGCAGAT 
CATGATGACATCATGGACCCAATAGCTCATTCACTGCCTTGATTCCTTTTGCCAACAATTTTA 
CCAGCAGTTATACCTAACATATTATGCAATTTTCTCTTGGTGCTACCTGATGGAATTCCTGCA 
CTTAAAGTTCTGGCTGACTAAACAAGATATATCATTTTCTTTCTTCTCTTTTTGTTTGGAAAA 
TCAAGTACTTCTTTGAATGATGATCTCTTTCTTGCAAATGATATTGTCAGTAAAATAATCACG 
TTAGACTTCAGACCTCTGGGGATTCTTTCCGTGTCCTGAAAGAG7\ATTTTTAAATTATTTAAT 
AAGAAAAAATTTATATTAATGATTGTTTCCTTTAGTAATTTATTGTTCTGTACTGATATTTAA 
ATAAAGAGTTCTATTTCCCAAAAAAAAAAAAAAAAAA 
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FIGURE 436 

MAAAAATKILLCLPLLLLLSGWSRAGEUVDPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLH 
YDCGNKTVTPVSPLGKKLNVTTAWKAQNPVLREWDILTEQLRDIQLENYTPKEPLTLQARMS 
CEQKAEGHSSGSWQFSFDGQIFLLFDSEKRMWTTVHPGARKMKEKWENDKWAMSFHYFSMGD 
CIGWLEDFLMGMDSTLEPSAGAPLAMSSGTTQLRATATTLILCCLLIILPCFILPGI 
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FIGURE 437 

GTTCTCCTTTCCGAGCCAAAATCCCAGGCGATGGTGAATTATGAACGTGCCACACCATCAAGCTCTTGTGGCAGG 
TAACTGTGCACCACCACACCTGGAATGCCATCCTGCTCCCGTTCGTCTACCTCACGGCGCAAGTGTGGATTCTGT 
GTGCAGCCATCGCTGCTGCCGCCTCAGCCGGGCCCCAGAACTGCCCCTCCGTTTGCTCGTGCAGTAACCAGTTCA 
GCAAGGTGGTGTGCACGCGCCGGGGCCTCTCCGAGGTCCCGCAGGGTATTCCCTCGAACACCCGGTACCTCAACC 
TCATGGAGAACAACATCCAGATGATCCAGGCCGACACCTTCCGCCACCTCCACCACCTGGAGGTCCTGCAGTTGG 
GCAGGAACTCCATCCGGCAGATTGAGGTGGGGGCCTTCAACGGCCTGGCCAGCCTCAACACCCTGGAGCTGTTCG 
ACAACTGGCTGACAGTCATCCCTAGCGGGGCCTTTGAATACCTGTCCAAGCTGCGGGAGCTCTGGCTTCGCAACA 
ACCCCATCGAAAGC^TCCCCTCTTACGCCTTCAACCGGGTGCCCTCCCTCATGCGCCTGGACTTGGGGGAGCTCA 
AGAAGCTGGAGTATATCTCTGAGGGAGCTTTTGAGGGGCTGTTCAACCTCAAGTATCTGAACTTGGGCATGTGCA 
ACATTAAAGACATGCCCAATCTCACCCCCCTGGTGGGGCTGGAGGAGCTGGAGATGTCAGGGAACCACTTCCCTG 
AGATCAGGCCTGGCTCCTTCCATGGCCTGAGCTCCCTCAAGAAGCTCTGGGTCATGAACTCACAGGTCAGCCTGA 
TTGAGCGGAATGCTTTTGACGGGCTGGCTTCACTTGTGGAACTCAACTTGGCCCACAATAACCTCTCTTCTTTGC 
CCCATGACCTCTTTACCCCGCTGAGGTACCTGGTGGAGTTGCATCT^ 

ACATTCTGTGGCTAGCCTGGTGGCTTCGAGAGTATATACCCACCAATTCCACCTGCTGTGGCCGCTGTCATGCTC 
CCATGCACATGCGAGGCCGCTACCTCGTGGAGGTGGACCAGGCCTCCTTCCAGTGCTCTGCCCCCTTCATCATGG 
ACGCACCTCGAGACCTCAACATTTCTGAGGGTCGGATGGCAGAACTTAAGTGTCGGACTCCCCCTATGTCCTCCG 
TGAAGTGGTTGCTGCCCAATGGGACAGTGCTCAGCCACGCCTCCCGCCACCCAAGGATCTCTGTCCTCAACGACG 
GCACCTTGAACTTTTCCCACGTGCTGCTTTCAGACACTGGGGTGTACACATGCATGGTGACCAATGTTGCAGGCA 
ACTCCAACGCCTCGGCCTACCTCAATGTGAGCACGGCTGAGCTTAACACCTCCAACTACAGCTTCTTCACCACAG 
TAACAGTGGAGACCACGGAGATCTCGCCTGAGGACACAACGCGAAAGTACAAGCCTGTTCCTACCACGTCCACTG 
GTTACCAGCCGGCATATACCACCTCTACCACGGTGCTCATTCAGACTACCCGTGTGCCCAAGCAGGTGGCAGTAC 
CCGCGACAGACACCACTGACAAGATGCAGACCAGCCTGGATGAAGTCATGAAGACCACCAAGATCATCATTGGCT 
GCTTTGTGGCAGTGACTCTGCTAGCTGCCGCCATGTTGATTGTCTTCTATAAACTTCGTAAGCGGCACCAGCAGC 
GGAGTACAGTCACAGCCGCCCGGACTGTTGAGATAATCCAGGTGGACGAAGACATCCCAGCAGCAACATCCGCAG 
CAGCAACAGCAGCTCCGTCCGGTGTATCAGGTGAGGGGGCAGTAGTGCTGCCCACAATTCATGACCATATTAACT 
ACAACACCTACAAACCAGCACATGGGGCCCACTGGACAGAAAACAGCCTGGGGAACTCTCTGCACCCCACAGTCA 
CCACTATCTCTGAACCTTATATAATTCAGACCCATACCAAGGACAAGGTACAGGAAACTCAAATAT^CTCCCCT 
CCCCCAAAAAACTTATAAAATGCAATAGAATGCACACAAAGACAGCAACTTTTGTACAGAGTGGGGAGAGACTTT 
TTCTTGTATATGCTTATATATTAAGTCTATGGGCTGGTTAAAAAAAACAGATTATATTAAAATTTAAAGACAAAA 
AGTCAAAACA 
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FIGURE 438 

MKLLWQVTVHHHTWNAILLPFVYLTAQVWILCAAIAAAASAGPQNCPSVCSCSNQFSKVVCTR 
RGLSEVPQGIPSNTRYLNLMENNIQMIQADTFRHLHHLEVLQLGRNSIRQIEVGAFNGLASLN 
TLELFDNWLTVIPSGAFEYLSKLRELWLRNNPIESIPSYAFNRVPSLMRLDLGELKKLEYISE 
GAFEGLFNLKYLNLGMCNIKDMPNLTPLVGLEELEMSGNHFPEIRPGSEHGLSSLKKLWVMNS 
QVSLIERNAFDGLASLVELNLAHNNLSSLPHDLFTPLRYLVELHLHHNPWNCDCDILWLAWWL 
REYIPTNSTCCGRCHAPMHMRGRYLVEVDQASFQCSAPFIMDAPRDLNISEGRMAELKCRTPP 
MSSVKWLLPNGTVLSHASRHPRISVLNDGTLNFSHVLLSDTGVYTCMVTNVAGNSNASAYLNV 
STAELNTSNYSFFTTVTVETTEISPEDTTRKYKPVPTTSTGYQPAYTTSTTVLIQTTRVPKQV 
AVPATDTTDKMQTSLDEVMKTTKIIIGCFVAVTLLAAAMLIVFYKLRKRHQQRSTVTAARTVE 
IIQVDEDIPAATSAAATAAPSGVSGEGAWLPTIHDHINYNTYKPAHGAHWTENSLGNSLHPT 
VTTISEPYIIQTHTKDKVQETQI 
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FIGURE 439 

GTCGAATCCAAATCACTCATTGTGAAAGCTGAGCTCACAGCCGAATAAGCCACCATGAGGCTG 
TCAGTGTGTCTCCTGATGGTCTCGCTGGCCCTTTGCTGCTACCAGGCCCATGCTCTTGTCTGC 
CCAGCTGTTGCTTCTGAGATCACAGTCTTCTTATTCTTAAGTGACGCTGCGGTAAACCTCCAA 
GTTGCCAAACTTAATCCACCTCCAGAAGCTCTTGCAGCCAAGTTGGAAGTG7\AGCACTGCACC 
GATCAGATATCTTTTAAGAAACGACTCTCATTGAAAAAGTCCTGGTGGAAATAGTGAAAAAAT 
GTGGTGTGTGACATGTAAAAATGCTCAACCTGGTTTCCAAAGTCTTTCAACGACACCCTGATC 
TTCACTAAAAATTGTAAAGGTTTCAACACGTTGCTTTAATAAATCACTTGCCCTGC 
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FIGURE 440 

MRLSVCLLMVSLALCCYQAHALVC PAVASE I TVFL FLS DAAVNLQVAKLN P PPEALAAKLEVK 
HCT DQ I S FKKRLSLKKSWWK 
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FIGURE 441 

GAACATTTTTAGTTCCCAAGGAATGTACATCAGCCCCACGGAAGCTAGGCCACCTCTGGGATG 
GGGTTGCTGGTTTAAAACAAACGCCAGTCATCCTATATAAGGACCTGACAGCCACCAGGCACC 
ACCTCCGCCAGGAACTGCAGGCCCACCTGTCTGCAACCCAGCTGAGGCCA2SCCCTCCCCAGG 
GACCGTCTGCAGCCTCCTGCTCCTCGGCATGCTCTGGCTGGACTTGGCCATGGCAGGCTCCAG 
CTTCCTGAGCCCTGAACACCAGAGAGTCCAGCAGAGAAAGGAGTCGAAG/yVGCCACCAGCCAA 
GCTGCAGCCCCGAGCTCTAGCAGGCTGGCTCCGCCCGGAAGATGGAGGTCAAGCAGAAGGGGC 
AGAGGATGAACTGGAAGTCCGGTTCAACGCCCCCTTTGATGTTGGAATCAAGCTGTCAGGGGT 
TCAGTACCAGCAGCACAGCCAGGCCCTGGGGAAGTTTCTTCAGGACATCCTCTGGG7^AGAGGC 
CAAAGAGGCCCCAGCCGACAAGTgATCGCCCACAAGCCTTACTCACCTCTCTCTAAGTTTAGA 
AGCGCTCATCTGGCTTTTCGCTTGCTTCTGCAGCAACTCCCACGACTGTTGTACAAGCTCAGG 
AGGCGAATAAATGTTCAAACTGTA 
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FIGURE 442 

MPSPGTVCSLLLLGMLWLDLAMAGSSFLSPEHQRVQQRKESKKPPAKLQPRALAGWLRPEDGG 
QAEGAEDELEVRFNAPFDVGIKLSGVQYQQHSQALGKFLQDILWEEAKEAPADKO 
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FIGURE 443 

CGGCCACAGCTGGCATGCTCTGCCTGATCGCCATCCTGCTGTATGTCCTCGTCCAGTACCTCG 
TGAACCCCGGGGTGCTCCGCACGGACCCCAGATGTCAAGAATAT6AACACGTGGCTGCTGTTC 
CTCCCCCTGTTCCCGGTGCAGGTGCAGACCCTGATAGTCGTGATCATCGGGATGCTCGTGCTC 
CTGCTGGACTTTCTTGGCTTGGTGCACCTGGGCCAGCTGCTCATCTTCCACATCTACCTGAGT 
ATGTCCCCCACCCTAAGCCCCCGATCCCCCCAAGGCTGGGTGGTCAGAGCTGCTCATCTTACA 
CCTCTACTTGAGTATGTCCCTAACCCTGAGCCCCCCACGCCTGGGGCCAGAGTCTTTGTCCCC 
CGTGTGCGCATGTGTTCAGGGTCAGCCTCTCCCAGAAGTGAGATCATGGACAAAAAGGGCAAA 
TCACAGGAAGAAATTAAATCCATGAGGACCCAGCAGGCCCAGCAAGAAGCTGAACTCACGCCG 
AGACCTGCAGGAGTGGTGCCAGGTGCTTGAAGTAACAAGTTTAAAATGTTCAGAGACAATGGA 
ATGGAATCTATTAGGCAAGAACAGGACATTATGAAATAAGGACAGGTGGACTTCCAAAAACAC 
AAGTAGAAATTCTAACAATGAAATATATTACAGGCAGGTCACCCACTAACCAAACAACTGAAG 
CGAGAGCTGTGGTCTTGCTTGGTCTCACAGTGGGCACAGCGGTAGGCGGTCAGTCATGTTGCT 
GAACGACGGAGGGTAAACTCCCCAGCCCCAAGAAAACCTGTGTTGGAAGTAACAAC7^ACCTCC 
CTGCTCCTGGCACCAGCCGTTTTGGTCATGGTGGGCCAGCTGCAAAGCGTCTTCCATTCTCTG 
GGCAGTGGTGGCCCCGAGGCTGTGGCCTCTCAGGGGGTTTCTGTGGACACGGGCAGCAGAGTG 
TGTCCAGGCCAGCCCCCAAGAATGCCCTGCTCCTGACAGCTTGGCCAACCCCTGGTCAGGGCA 
GAGGGAGTTGGGTGGGTCAGGCTCTGGGCTCACCTCCATCTCCAGAGCATCCCCTGCCTGCAG 
TTGTGGCAAGAACGCCCAGCTCAGAATGAACACACCCCACCAAGAGCCTCCTTGTTCATAACC 
ACAGGTTACCCTACAAACCACTGTCCCCACACAACCCTGGGGATGTTTTAAAACACACACCTC 
TAACGCATATCTTACAGTCACTGTTGTCTTGCCTGAGGGTTGAATTTTTTTTAATG7WVGTGC 
AATGAAAATCACTGGATTAAATCCTACGGACACAGAGCTGAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



444/550 

FIGURE 444 

MNTWLLFLPLFPVQVQTLIWIIGMLVLLLDFLGLVHLGQLLIFHIYLSMSPTLSPRSPQGWV 
VRAAHLTPLLEYVPNPEPPTPGARVFVPRVRMCSGSASPRSEIMDKKGKSQEEIKSMRTQQAQ 
QE AELT PR P AG W PGA 
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FIGURE 445 

AGGCGGGCAGCAGCTGCAGGCTGACCTTGCAGCTTGGCGGAATGGACTGGCCTCACAACCTGC 
TGTTTCTTCTTACCATTTCCATCTTCCTGGGGCTGGGCCAGCCCAGGAGCCCCAAAAGCAAGA 
GGAAGGGGCAAGGGCGGCCTGGGCCCCTGGCCCCTGGCCCTCACCAGGTGCCACTGGACCTGG 
TGTCACGGATGAAACCGTATGCCCGCATGGAGGAGTATGAGAGGAACATCGAGGAGATGGTGG 
CCCAGCTGAGGAACAGCTCAGAGCTGGCCCAGAGAAAGTGTGAGGTCAACTTGCAGCTGTGGA 
TGTCCAACAAGAGGAGCCTGTCTCCCTGGGGCTACAGCATCAACCACGACCCCAGCCGTATCC 
CCGTGGACCTGCCGGAGGCACGGTGCCTGTGTCTGGGCTGTGTGAACCCCTTCACCATGCAGG 
AGGACCGCAGCATGGTGAGCGTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGCCTCTGCC 
CGCCACCGCCCCGCACAGGGCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCT 
GCACCTGCATCTTCTGAATCACCTGGCCCAGAAGCCAGGCCAGCAGCCCGAGACCATCCTCCT 
TGCACCTTTGTGCCAAGAAAGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG 
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FIGURE 446 

MDWPHNLLFLLTISIFLGLGQ.PRSPKSKRKGQGRPGPLAPGPHQVPLDLVSRMKPYARMEEYE 
RNIEEMVAQLRNSSELAQRKCEVNLQLWMSNKRSLSPWGYSINHDPSRIPVDLPEARCLCLGC 
VN P FTMQE DRSMVS VP VFS Q V PVRRRLC P P P P RT G PCRQRAVME T I AVGCTC I F 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 75-78 



Homologous region to IL-17 

amino acids 96-180. 
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FIGURE 447 

GGAGTGCAGATGGCATCCTTCGGTTCTTCCAGACAAGCTGCAAGACGCTGACCMTGGCCAAGA 
TGGAGCTCTCGAAGGCCTTCTCTGGCCAGCGGACACTCCTATCTGCCATCCTCAGCATGCTAT 
CACTCAGCTTCTCCACAACATCGCTGCTCAGCAACTACTGGTTTGTGGGCACACAGAAGGTGC 
CCAAGCCCCTGTGCGAGAAAGGTCTGGCAGCCAAGTGCTTTGACATGCCAGTGTCCCTGGATG 
GAGATACCAACACATCCACCCAGGAGGTGGTACAATACAACTGGGAGACTGGGGATGACCGGT 
TCTCCTTCCGGAGCTTCCGGAGTGGCATGTGGCTATCCTGTGAGGAAACTGTGGAAGAACCAG 
GGGAGAGGTGCCGAAGTTTCATTGAACTTACACCACCAGCCAAGAGAGGTGAGAAAGGACTAC 
TGGAATTTGCCACGTTGCAAGGCCCATGTCACCCCACTCTCCGATTTGGAGGGAAGCGGTTGA 
TGGAGAAGGCTTCCCTCCCCTCCCCTCCCTTGGGGCTTTGTGGCAAAAATCCTATGGTTATCC 
CTGGGAACGCAGATCACCTACATCGGACTTCAATTCATCAGCTTCCTCCTGCTACTAACAGAC 
TTGCTACTCACTGGGAACCCTGCCTGTGGGCTCAAACTGAGCGCCTTTGCTGCTGTTTCCTCT 
GTCCTGTCAGGTCTCCTGGGGATGGTGGCCCACATGATGTATTCACAAGTCTTCCAAGCGACT 
GTCAACTTGGGTCCAGAAGACTGGAGACCACATGTTTGGAATTATGGCTGGGCCTTCTACATG 
GCCTGGCTCTCCTTCACCTGCTGCATGGCGTCGGCTGTCACCACCTTCAACACGTACACCAGG 
ATGGTGCTGGAGTTCAAGTGCAAGCATAGTAAGAGCTTCAAGGAAAACCCGAACTGCCTACCA 
CATCACCATCAGTGTTTCCCTCGGCGGCTGTCAAGTGCAGCCCCCACCGTGGGTCCTTTGACC 
AGCTACCACCAGTATCATAATCAGCCCATCCACTCTGTCTCTGAGGGAGTCGACTTCTACTCC 
GAGCTGCGGAACAAGGGATTTCAAAGAGGGGCCAGCCAGGAGCTGAAAGAAGCAGTTAGGTCA 
TCTGTAGAGGAAGAGCAGTGTTAGGAGTTAAGCGGGTTTGGGGAGTAGGCTTGAGCCCTACCT 
TACACGTCTGCTGATTATCAACATGTGCTTAAGCCAACATCCGTCTCTTGAGCATGGTTTTTA 
GAGGCTACGAATAAGGCTATGAATAAGGGTTATCTTTAAGTCCTAAGGGATTCCTGGGTGCCA 
CTGCTCTCTTTTCCTCTACAGCTCCATCTTGTTTCACCCACCCCACATCTCACACATCCAGAA 
TTCCCTTCTTTACTGATAGTTTCTGTGCCAGGTTCTGGGCTAAACCATGGAGATAAAAAGAAG 
AGTAAAATACACTTCCCGACCTTAAGGATCTGAAA 
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FIGURE 448 

MAKMELSKAFSGQRTLLSAILSMLSLSFSTTSLLSNYWFVGTQKVPKPLCEKGLAAKCFDMPV 
SLDGDTNTSTQEVVQYNWETGDDRFSFRSFRSGMWLSCEETVEEPGERCRSFIELTPPAKRGE 
KGLLEFATLQGPCHPTLRFGGKRLMEKASLPSPPLGLCGKNPMVIPGNADHLHRTSIHQLPPA 
TNRLATHWEPCLWAQTERLCCCFLCPVRSPGDGGPHDVFTSLPSDCQLGSRRLETTCLELWLG 
LLHGLALLHLLHGVGCHHLQHVHQDGAGV QVQA 
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FIGURE 449 

CCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTC^ 

ACGCGTCCGGTGCAAGCTCGCGCCGCACACTGCCTGGTGGAGGGAAGGAGCCCGGGCGCCTCTCGCCGCTCCCCG 
CGCCGCCCTCEGCACCT^ 

GCAGCTGCCCGGGGCGCGAATGGCAGGCTGTTTCCGCGGAGTAAAAGGTGGCGCCGGTCAGTGGTCGTTTCCAAT 

GACGGACATTAACCAGACTGTCAGATCCTGGGGAGTCGCGAGCCCCGAGTTTGGAGTTTTTTCCCCCCACAACGT 

CACAGTCCGAACTGCAGAGGGAAAGGAAGGCGGCAGGAAGGCGAAGCTCGGGCTCCGGCACGTAGTTC 

TGCGGGTCCTAGAAGTCGCCTCCCCGCCTTGCCGGCCGCCCTTGCAGCCCCGAGCCGAGCAGC^GTGAGACAT 

TGTGCGCCTGCCAGATCCGCCGGCCGCGGACCGGGGCTGCCTCGGAAACACAGAGGGGTCTTCTCTCGCCCT^ 

TATAATTAGCCTGCACACAAAGGGAGCAGCTGAATGGAGGTTGTCACTCTCTGGAAAAGGATTTCTGACCGAGCG 

CTTCCAATGGACATTCTCCAGTCTCTCTGGAAAGATTCTCGCTAMj^ATTTCCTGCTGCTCGGTCTCTGTCTAT 

ACTGGCTGCTGAGGAGGCCCTCGGGGGTGGTCTTGTGTCTGCTGGGGGCCTGCTTTCAGATGCTGCCCGCCGCCC 

CCAGCGGGTGCCCGCAGCTGTGCCGGTGCGAGGGGCGGCTGCTGTACTGCGAGGCGCTCAACCTCACCGAGGCGC 

CCCACAACCTGTCCGGCCTGCTGGGCTTGTCCCTGCGCTACAACAGCCTCTCGGAGCTGCGCGCCGGCCAGTTCA 

CGGGGTTAATGCAGCTCACGTGGCTCTATCTGGATCACAATCACATCTGCTCCGTGCAGGGGGACGCCTTTCAGA 

AACTGCGCCGAGTTAAGGAACTCACGCTGAGTTCCAACCAGATCACCCAACTGCCCAACACCACCTTCCGGCCCA 

TGCCCAACCTGCGCAGCGTCGACCTCTCGTACAACAAGCTGCAGGCGCTCGCGCCCGACCTC^ 

GGAAGCTCACCACGCTGCATATGCGGGCCAACGCCATCCAGTTTGTGCCCGTGCGCATCTTCCAGGACTGCCGCA 

GCCTCAAGTTTCTCGACATCGGATACAATCAGCTCAAGAGTCTGGCGCGCAACTCTTTCGCCGGCTTGTTT^GC 

TCACCGAGCTGCACCTCGAGCACAACGACTTGGTCAAGGTGAACTTCGCCCACTTCCCGCGCCTCATCTCCCTGC 

ACTCGCTCTGCCTGCGGAGGAACAAGGTGGCCATTGTGGTCAGCTCGCTGGACTGGGTTTGG^CCTGGAGAAAA 

TGGACTTGTCGGGCAACGAGATCGAGTACATGGAGCCCCATGTGTTCGAGACCGTGCCGCACCTGCAGTCCCTGC 

AGCTGGACTCCAACCGCCTCACCTACATCGAGCCCCGGATCCTCAACTCTTGGAAGTCCCTGAC^GCATCACCC 

TGGCCGGGAACCTGTGGGATTGCGGGCGCAACGTGTGTGCCCTAGCCTCGTGGCTCAGCAACTTCCAGGGG^CT 

ACGATGGCAACTTGCAGTGCGCCAGCCCGGAGTACGCACAGGGCGAGGACGTCCTGGACGCCGTGTACGCCCTCC 

ACCTGTGCGAGGATGGGGCCGAGCCCACCAGCGGCCACCTGCTCTCGGCCG 

CCCCTGCCAGCTCGGCCACCACGCTCGCGGACGGCGGGGAGGGGCAGCACGACGGCACATTCGAGCCTGCCAC^ 

TGGCTCTTCC^GGCGGCGAGCACGCCGAGAACGCCGTGCAGATCCACAAGGTGGTCACGGGCAC^TGGCCCTCA 

TCTTCTCCTTCCTCATCGTGGTCCTGGTGCTCTACGTGTCCTGGAAGTGTTTCCCAGCCAGCCTCAGGCAGCTCA 

GACAGTGCT TTGT CACGC AGC GCAGGAAGCAAAAGCAGAAAC AG ACCATGC AT CAGATGGCTGCCATGTCTGCCC 

AGGAATACTACGTTGATTACAAACCGAACCACATTGAGGGAGCCCTGGTGATCATCAACGAGTATGGCTCGTGTA 

CCTGCCACCAGCAGCCCGCGAGGGAATGCGAGGTGT^TTGTCCCAGTGGCTCTCAA^ 

CGCCTGGGCAGCCGGGACGGGCCGGCGGGCACCAGGCTGGGGTCTCCTTGTCTGTGCTCTGATATGCTCCTTGAC 
TGAAACTTTAAGGGGATCTCTCCCAGAGACTTGACATTTTAGCTTTATTGTGTCTTAAAAACAAAAGCGAATTAA 
AACACAACAAAAAACCCCACCCCACAACCTTCAGGACAGTCTATCTTAAATTTCATATGAGAACTCCTTCCTCCC 
TTTGAAGATCTGTCCATATTCAGGAATCTGAGAGTGTAAAAAAGGTGGCCATAAGACAGAGAGAGAATAATCGTG 
CTTTGTTTTATGCTACTCCTCCCACCCTGCCCATGATTAAACATCATGTATGTAGAAGATCTTAAGTCCATACGC 
ATTTCATGAAGAACCATTGGAAAGAGGAATCTGCAATCTGGGAGCTTAAGAGCAAATGATGACCATAGAAAGCTA 
TGTTCTTACTTTGTGTGTGTGTCTGTATGTTTCTGCGTTGTGTGTCTTTGTAGGCAAGCAAACGTTGTCTACACA 
AACGGGAATTTAGCTCACATCATTTCATGCCCCTGTGCCTCTAGCTCTGGAGATTGGTGGGGGGAGGTGGGGGGA 
AACGGCAGGAATAAGGGAAAGTGGTAGTTTTAACTAAGGTTTTGTAACACTTGAAATCTTTTCTTTCTCAAATTA 
ATTATCTTTAAGCTTCAAGAAACTTGCTCTGACCCCTCTAAGCAAACTACTAAGCATTTAAAAGAGMTCT^TT 
TTTAAAGGTGTAGCACCTTTTTTTTTATTCTTCCCACAGAGGGTGCTAATCTCATTATGCTGTGCTATCTGAAAA 
GAACTTAAGGCCACAATTCAGGTCTCGTCCTGGGCATTGTGATGGAT^ 

CTGATTAAAGTTCAGCAGTGGTATTGAGGTTTTTCGAATATTTATATAGAAAAA^GTCTTTTCACATGAC^T 
GACACTCTC^CACCAGTCTTAGCCCTAGTAGTTTTTTAGGTTGGACCAGAGGAAGCAGGTTA7\ATGAGACCTGTC 
CTCTGCTGCACTCAGAAAAAATAGGCAGTCCCTGATGCTCAGATCTTAGCCTTGATATTAATAGTTGAGACCACC 
TACCCACAATGCAGCCTATACTCCCAAGACTACAAAGTTACCATCGCAAAGGAAAGGTTATTCCAGTAAAAGGAA 
ATAGTTTTCTCAACCATTTAAAAATATTCTTCTGAACTCATCAAAGTAGAAGAGCCCCCAACCTTTTCTCTCTGC 
CTTCAAGAAGGCAGACATTTGGTATGATTTAGCATCAACAACACATTTATGAGTATATGTAAGTAATCAGAGGGG 
CAAATGCCACTTGTTATTCCTCCCAAGTTTTCCAAGCAAGTACACACAGATCTCTGGTAGGATTAGGGGCCACTT 
GTGTTTCCGGCTTATTTTAGTCGACTTGTCAGCAAGTTTGATGCCTAGTCTATCTGACATGGCCCAGTAGAACAG 
GGCATTGATGGATCACATGAGATGGTAGAAGGAACATCATCACATACCCCTCTCACAGAGAAAATTATCAAAGAA 
CCAGAAATTATATCTGTTTTGGAGCAAGAGTGTCATAATGTTTCAGGGTAGTCAAAATAAACATAAATTATCTCC 
TCTAGATGAGTGGCGATGTTGGCTGATTTGGGTCTGCCATTGACAGAATGTCAAATAAAAAGGAATTAGCTAGAA 
TATGACCATTAAATGTGCTTCTGAAATATATTTTGAGATAGGTTTAGAATGTCA 
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FIGURE 450 

MDFLLLGLCLYWLLRRPSGWLCLLGACFQMLPAAPSGCPQLCRCEGRLLYCEALNLTEAPHN 
LSGLLGLSLRYNSLSELRAGQFTGLMQLTWLYLDHNHICSVQGDAFQKLRRVKELTLSSNQIT 
QLPNTTFRPMPNLRSVDLSYNKLQALAPDLFHGLRKLTTLHMRANAIQFVPVRIFQDCRSLKF 
LDIGYNQLKSLARNSFAGLFKLTELHLEHNDLVKVNFAHFPRLISLHSLCLRRNKVAIWSSL 
DWVWNLEKMDLSGNEIEYMEPHVFETVPHLQSLQLDSNRLTYIEPRILNSWKSLTSITLAGNL 
W1XGRNVCALASWLSN.FQGRYDGNLQCASPEYAQGEDVLDAVYAFHLCEDGAEPTSGHLLSAV 
TNRSDLGPPASSATTLADGGEGQHDGTFEPATVALPGGEHAENAVQIHKWTGTMALIFSFLI 
WLVLYVS WKC FPASLRQLRQC FVTQRRKQKQKQTMHQMAAMSAQE YYVDYKPNH IEGALVI I 
NEYGSCTCHQQPARECEV 
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FIGURE 451 

TTGAGCGCAGGTGAGCTCCTGCGCGTTCCGGGGGCGTTCCTCCAGTCACCCTCCCGCCGTTAC 
CCGCGGCGCGCCCGAGGGAGTCTCCTCCAGACCCT - 

c5g^cgga?cgc?S 

ACCATCCATAGCCAGATAGATTATCTTACACTGAACTGATCAAGTACTTTGAAAATGACTTCG 
CTAGACCAGGAflAAGGTTCTACTAGTTTCTTTTGATGGATTCCGTTGGGATTACTTATATAAA 

Stc2aacgcc^ttttcattatattatgaaatatg^ 
ca?gggSg5?g^tgatS 

atgaatatttatgattccaagttttgggaagaagcgacaccaatatggatcacaaaccagagg 

Saggacatactagtggtgcagccatgtggcccggaacagatgtaaaa^ 

cctaScSacatgcctt^ 

atcggccaccatttgggacctgacagtccgctcatggggcctgtcatttcagatattgacaag^ 

mcacaagtgatcatggaatgacgcagtgctctgaggaaaggt^ 
otgga^gaccacta^ccctgatt^tcaatctccagtagcagc^^^ 

a^gaagacgttccagaaaggtggcattacaaatacaacagtc^ 

^cISatgaa^ 

gg?ta?gma^gcgttagS^ 

aag^?™aaaaga^gccatgaactcca 

aatmcactgccatgccacacaatggatcattctggaatgtccaggatgtgctcaatt^ 
atgccaagggtggtcccttatacacagagtactatactcctccctggtagtgttaaaccagca 
gSatcaccaagaggggtcatacgcttatttcataggggtctctcttggcagc 
attgtattttttgtaattttcattaagcatttaattcacagtc 

atgcatgctgaaatagctcaaccattat™^ 
attg^gtggagattccataattatgtcagtgtttaaaggtttcaaattct^ 
ccaaacatctgcagaaaccattaagcagttacatatttaggtatacacacacacacacacaca 
^catacAcacac^^ggaccaaaatacttacacctgcaaaggaataaagatgtgagagtatgt 

CTCCA^TGTTC^CTGTAGCATAGGGATAGATAAGATCCTGCTTTATTTG 

aa5g?atatatttagcaactttgcactatgt^ 

AAAATGACAACTTTTTGCACCCATGTCACAGAATACTTG^^ 

a^?c™Stcccgaataatgaacatagaaatctatctcc 

GGTGATAAGTG^ 

caaSgcIgaaScaactgtgggcatttcttgtc™^ 

TCTMTTTTCCCTCAAAAGAGAGTCAAATACTGACAGATTCGTTCTAAATATATTGTTTCT 
CATAAAATTATTGTGATTTCCTGATGAGTCATATTACTGTGATTTTCATAATAATGAAGACAC 
rATGAATATACTTTTCTTCTATATAGTTCAGCAATGGCCTGAATAGAAGCAACCAGGCACCAT 
CTCAGCAATGTTTTCTCTTGTTTGTAATTATTTGCTCCTTTGAAAATTAAATCACTATTAATT 

ACATTAAAAATCAAATTGGATAAAAAAAAAAAAAAAAAAA 
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FIGURE 452 

MTSKFILVSFILAALSLSTTFSLQLDQQKVLLVSFDGFRWDYLYKVPTPHFHYIMKYGVHVKO 
VTNVFITKTYPNHYTLVTGLFAENHGIVANDMFDPIRNKSFSLDHMNIYDSKFWEEATPIWIT 
NQRAGHTSGAAMWPGTDVKIHKRFPTHYMPYNESVSFEDRVAKIVEWFTSKEPINLGLLYWED 
PDDMGHHLGPDSPLMGPVISDIDKKLGYLIQMLKKAKLWNTLNLIITSDHGMTQCSEERLIEL 
DQYLDKDHYTLIDQSPVAAILPKEGKFDEVYEALTHAHPNLTVYKKEDVPERWHYKYNSRIQP 
1 1 AVADEGWH I LQNKS DDFLLGNHG YDNALADMH P I FLAHGPAFRKNFSKEAMNSTDLYPLLC 
HLLNITAMPHNGSFWNVQDLLNSAMPRWPYTQSTILLPGSVKPAEYDQEGSYPYFIGVSLGS 
IIVIVFFVIFIKHLIHSQIPALQDMHAEIAQPLLQA 

Important features: 
Signal Peptide: 

amino acids 1-22 

Transmembrane Domain: 

amino acids 429-452 

N-glycosylation sites: 

amino acids 101-104, 158-161, 292-295, 329-332, 362-365, 369-372, 
382-385, 389-392 

Somatomedin B Domain: 

amino acids 69-85 

Sulfatase protein Region: 

amino acids 212-241 
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FTGURE 453 

GGCCGCCTGGAATTGTGGGAGTTGTGTCTGCCACTCGGCTGGCGGAGGCCGAAGGTCCGTGAC 

TMSGCTCCCCAGAGCCTGCCTTCATCTAGGATGGCTCCTCTGGGCATGCTGCTTGGGCTGCT 

GATGGCCGCCTGCTTCACCTTCTGCCTCAGTCATCAGAACCTGAAGGAGTTTGCCCTGACCAA 

CCCAGAGAAGAGCAGCACCAAAGAAACGGAGAGAAAAGAAACCAAAGCCGAGGAGGAGCTGGA 

TGCCGAAGTCCTGGAGGTGTTCCACCCGACGCATGAGTGGCAGGCCCTTCAGCCAGGGCAGGC 

TGTCCCTGCAGGATCCCACGTACGGCTGAATCTTCAGACTGGGGAAAGAGAGGCAAAACTCCA 

ATATGAGGACAAGTTCCGAAATAATTTGAAAGGCAAAAGGCTGGATATCAACACCAACACCTA 

CACATCTCAGGATCTCAAGAGTGCACTGGCAAAATTCAAGGAGGGGGCAGAGATGGAGAGTTC 

AAAGGAAGACAAGGCAAGGCAGGCTGAGGTAAAGCGGCTCTTCCGCCCCATTGAGGAACTGAA 

GAAAGACTTTGATGAGCTGAATGTTGTCATTGAGACTGACATGCAGATCATGGTACGGCTGAT 

CAACAAGTTCAATAGTTCCAGCTCCAGTTTGGAAGAGAAGATTGCTGCGCTCTTTGATCTTGA 

ATATTATGTCCATCAGATGGACAATGCGCAGGACCTGCTTTCCTTTGGTGGTCTTCAAGTGGT 

GATCAATGGGCTGAACAGCACAGAGCCCCTCGTGAAGGAGTATGCTGCGTTTGTGCTGGGCGC 

TGCCTTTTCCAGCAACCCCAAGGTCCAGGTGGAGGCCATCGAAGGGGGAGCCCTGCAGAAGCT 

GCTGGTCATCCTGGCCACGGAGCAGCCGCTCACTGCAAAGAAGAAGGTCCTGTTTGCACTGTG 

CTCCCTGCTGCGCCACTTCCCCTATGCCCAGCGGCAGTTCCTGAAGCTCGGGGGGCTGCAGGT 

CCTGAGGACCCTGGTGCAGGAGAAGGGCACGGAGGTGCTCGCCGTGCGCGTGGTCACACTGCT 

CTACGACCTGGTCACGGAGAAGATGTTCGCCGAGGAGGAGGCTGAGCTGACCCAGGAGATGTC 

CCCAGAGAAGCTGCAGCAGTATCGCCAGGTACACCTCCTGCCAGGCCTGTGGGAACAGGGCTG 

GTGCGAGATCACGGCCCACCTCCTGGCGCTGCCCGAGCATGATGCCCGTGAGAAGGTGCTGCA 

GACACTGGGCGTCCTCCTGACCACCTGCCGGGACCGCTACCGTCAGGACCCCCAGCTCGGCAG 

GACACTGGCCAGCCTGCAGGCTGAGTACCAGGTGCTGGCCAGCCTGGAGCTGCAGGATGGTGA 

GGACGAGGGCTACTTCCAGGAGCTGCTGGGCTCTGTCAACAGCTTGCTGAAGGAGCTGAGASG 

AGGCCCCACACCAGGACTGGACTGGGATGCCGCTAGTGAGGCTGAGGGGTGCCAGCGTGGGTG 

GGCTTCTCAGGCAGGAGGACATCTTGGCAGTGCTGGCTTGGCCATTAAATGGAAACCTGAAGG 

CCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 454 

MAPQSLPSSRMAPLGMLLGLLMAACFTFCLSHQNLKEFALTNPEKSSTKETERKETKAEEELD 
AEVLEVFHPTHEWQALQPGQAVPAGSHVRLNLQTGEREAKLQYEDKFRNNLKGKRLDINTNTY 
TSQDLKSALAKFKEGAEMESSKEDKARQAEVKRLFRPIEELKKDFDELNWIETDMQIMVRLI 
NKFNSSSSSLEEKIAALFDLEYYVHQMDNAQDLLSFGGLQWINGLNSTEPLVKEYAAFVLGA 
AFSSNPKVQVEAIEGGALQKLLVILATEQPLTAKKKVLFALCSLLRHFPYAQRQFLKLGGLQV 
LRTLVQEKGTEVLAVRWTLLYDLVTEKMFAEEEAELTQEMSPEKLQQYRQVHLLPGLWEQGW 
CEITAHLLALPEHDAREKVLQTLGVLLTTCRDRYRQDPQLGRTLASLQAEYQVLASLELQDGE 
DEGYFQELLGSVNSLLKELR 

Important features: 
Signal peptide: 

amino acids 1-29 

■ 

Hypothetical YJIil26w/YLR351c/yhcX family protein. 

amino acids 364-373 

N-glycosylation site. 

amino acids 193-197, 236-240 

N-myristoylation site. 

amino acids 15-21 f 19-25, 234-240, 251-257, 402-408, 451-457 

Homologous region SLS1 protein. 

amino acids 68-340 
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FIGURE 455 

GCCCCAGGGAGCAGTGGGTGGTTATAACTCAGGCCCGGTGCCCAGAGCCCAGGAGGAGGCAGT 
GGCCAGGAAGGCACAGGCCTGAGAAGTCTGCGGCTGAGCTGGGAGCAAATCCCCCACCCCCTA 
CCTGGGGGACAGGGCAAGTGAGACCTGGTGAGGGTGGCTCAGCAGGCAGGGAAGGAGAGGTGT 
CTGTGCGTCCTGCACCCACATCTTTCTCTGTCCCCTCCTTGCCCTGTCTGGAGGCTGCTAGAC 
TCCTATCTTCTGAATTCTATAGTGCCTGGGTCTCAGCGCAGTGCCGATGGTGGCCCGTCCTTG 
TGGTTCCTCTCTACCTGGGGAAATAAGGTGCAGCGGCCMSGCTACAGCAAGACCCCCCTGGA 
TGTGGGTGCTCTGTGCTCTGATCACAGCCTTGCTTCTGGGGGTCACAGAGCATGTTCTCGCCA 
ACAATGATGTTTCCTGTGACCACCCCTCTAACACCGTGCCCTCTGGGAGCAACCAGGACGTGG 
GAGCTGGGGCCGGGGAAGACGCCCGGTCGGATGACAGCAGCAGCCGCATCATCAATGGATCCG 
ACTGCGATATGCACACCCAGCCGTGGCAGGCCGCGCTGTTGCTAAGGCCCAACCAGCTCTACT 
GCGGGGCGGTGTTGGTGCATCCACAGTGGCTGCTCACGGCCGCCCACTGCAGGAAGAAAGTTT 
TCAGAGTCCGTCTCGGCCACTACTCCCTGTCACCAGTTTATGAATCTGGGCAGCAGATGTTCC 
AGGGGGTCAAATCCATCCCCCACCCTGGCTACTCCCACCCTGGCCACTCTAACGACCTCATGC 
TCATCAAACTGAACAGAAGAATTCGTCCCACTAAAGATGTCAGACCCATCAACGTCTCCTCTC 
ATTGTCCCTCTGCTGGGACAAAGTGCTTGGTGTCTGGCTGGGGGACAACCAAGAGCCCCCAAG 
TGCACTTCCCTAAGGTCCTCCAGTGCTTGAATATCAGCGTGCTAAGTCAGAAAAGGTGCGAGG 
ATGCTTACCCGAGACAGATAGATGACACCATGTTCTGCGCCGGTGACAAAGCAGGTAGAGACT 
CCTGCCAGGGTGATTCTGGGGGGCCTGTGGTCTGCAATGGCTCCCTGCAGGGACTCGTGTCCT 
GGGGAGATTACCCTTGTGCCCGGCCCAACAGACCGGGTGTCTACACGAACCTCTGCAAGTTCA 
CCAAGTGGATCCAGGAAACCATCCAGGCCAACTCCTGAGTCATCCCAGGACTCAGCACACCGG 
CATCCCCACCTGCTGCAGGGACAGCCCTGACACTCCTTTCAGACCCTCATTCCTTCCCAGAGA 
TGTTGAGAATGTTCATCTCTCCAGCCCCTGACCCCATGTCTCCTGGACTCAGGGTCTGCTTCC 
CCCACATTGGGCTGACCGTGTCTCTCTAGTTGAACCCTGGGAACAATTTCCAAAACTGTCCAG 
GGCGGGGGTTGCGTCTCAATCTCCCTGGGGCACTTTCATCCTCAAGCTCAGGGCCCATCCCTT 
CTCTGCAGCTCTGACCCAAATTTAGTCCCAGAAATAAACTGAGAAGTGGAAAAAAAAA 
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FIGURE 456 

MATARPPWMWVLCALITALLLGVTEHVLANNDVSCDHPSNTVPSGSNQDLGAGAGEDARSDDS 
SSRIINGSDCDMHTQPWQAALLLRPNQLYCGAVLVHPQWLLTAAHCRKKVFRVRLGHYSLSPV 
YESGQQMFQGVKSIPHPGYSHPGHSNDLMLIKLNRRIRPTKDVRPINVSSHCPSAGTKCLVSG 
WGTTKSPQVHFPKVLQCLNISVLSQKRCEDAYPRQIDDTMFCAGDKAGRDSCQGDSGGPWCN 
GSLQGLVSWGDYPCARPNRPGVYTNLCKFTKWIQETIQANS 
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FIGURE 457 

GCAGTCAGAGACTTCCCCTGCCCCTCGCTGGGAAAGAACATTAGGAATGCCTTTTAGTGCCTTGCTTCCTGAACT 
AGCTCACAGTAGCCCGGCGGCCCAGGGCAATCCGACCACATTTCACTCTCACCGCTGTAGGAATCCAGATGCAGG 
CCAAGTACAGCAGCACGAGGGACATGCTGGATGATGATGGGGACACCACCATGAGCCTGCATTCTCAAGCCTCTG 
CCACAACTCGGCATCCAGAGCCCCGGCGCACAGAGCACAGGGCTCCCTCTTCAACGTGGCGACCAGTGGCCCTGA 
CCCTGCTGACTTTGTGCTTGGTGCTGCTGATAGGGCTGGCAGCCCTGGGGCTTTTGTTTTTTCAGTACTACCAGC 
TCTCCAATACTGGTCAAGACACCATTTCTCAAATGGAAGAAAGATTAGGAAATACGTCCCAAGAGTTGCAATCTC 
TTCAAGTCCAGAATATAAAGCTTGCAGGAAGTCTGCAGCATGTGGCTGAAAAACTCTGTCGTGAGCTGTATAACA 
AAGCTGGAGCACACAGGTGCAGCCCTTGTACAGAACAATGGAAATGGCATGGAGACAATTGCTACCAGTTCTATA 
AAGACAGCAAAAGTTGGGAGGACTGTAAATATTTCTGCCTTAGTGAAAACTCTACCATGCTGAAGATAAACAAAC 
AAGAAGACCTGGAATTTGCCGCGTCTCAGAGCTACTCTGAGTTTTTCTACTCTTATTGGACAGGGCTTTTGCGCC 
CTGACAGTGGCAAGGCCTGGCTGTGGATGGATGGAACCCCTTTCACTTCTGAACTGTTCCATATTATAATAGATG 
TCACCAGCCCAAGAAGCAGAGACTGTGTGGCCATCCTCAATGGGATGATCTTCTCAAAGGACTGCAAAGAATTGA 
AGCGTTGTGTCTGTGAGAGAAGGGCAGGAATGGTGAAGCCAGAGAGCCTCCATGTCCCCCCTGAAACATTAGGCG 
AAGGTGACT^TTCGCCCTCTGCAACTACAAATAGCAGAGTGAGCCAGGCGGTGCCAAAGCAAGGGCTAGTTGAG 
ACATTGGGAAATGGAACATAATCAGGAAAGACTATCTCTCTGACTAGTACAAAATGGGTTCTCGTGTTTCCTGTT 
CAGGATCACCAGCATTTCTGAGCTTGGGTTTATGCACGTATTTAACAGTCACAAGAAGTCTTATTTACATGCCAC 
CAACCAACCTCAGAAACCCATAATGTCATCTGCCTTCTTGGCTTAGAGATAACTTTTAGCTCTCTTTCTTCTCAA 
TGTCTAATATCACCTCCCTGTTTTCATGTCTTCCTTACACTTGGTGGAATAAGAAACTTTTTGAAGTAGAGGAAA 
TACATTGAGGTAACATCCTTTTCTCTGACAGTCAAGTAGTCCATCAGAAATTGGCAGTCACTTCCCAGATTGTAC 
CAGCAAATACACAAGGAATTCTTTTTGTTTGTTTCAGTTCATACTAGTCCCTTCCCAATCCATCAGTAAAGACCC 
CATCTGCCTTGTCCATGCCGTTTCCCAACAGGGATGTCACTTGATATGAGAATCTCAAATCTCAATGCCTTATAA 
GC^TTCCTTCCTGTGTCCATTAAGACTCTGATAATTGTCTCCCCTCCATAGGAATTTCTCCCAGGAAAGAAATAT 
ATCCCCATCTCCGTTTCATATCAGAACTACCGTCCCCGATATTCCCTTCAGAGAGATTAAAGACCAGAAAAAAGT 
GAGCCTCTTCATCTGCACCTGTAATAGTTTCAGTTCCTATTTTCTTCCATTGACCCATATTTATACCTTTCAGGT 
ACTGAAGATTTAATAATAATAAATGTAAATACTGTGAAAAA 
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FIGURE 458 

MQAKYSSTRDMLDDDGDTTMSLHSQASATTRHPEPRRTEHRAPSSTWRPVALTLLTLCLVLLI 
GLAALGLLFFQYYQLSNTGQDTISQMEERLGNTSQELQSLQVQNIKLAGSLQHVAEKLCRELY 
NKAGAHRCSPCTEQWKWHGDNCYQFYKDSKSWEDCKYFCLSENSTMLKINKQEDLEFAASQSY 
SEFFYSYWTGLLRPDSGKAWLWMDGTPFTSELFHIIIDVTSPRSRDCVAILNGMIFSKDCKEL 
KRCVCERRAGMVKPESLHVPPETLGEGD 
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FIGURE 459 

GTTGATGGCAAACTTCCTCAAAGGAGGGGCAGAGCCTGCGCAGGGCAGGAGCAGCTGGCCCAC 

TGGCGGCCCGCAACACTCCGTCTCACCCTCTGGGCCCACTGCATCTAGAGGAGGGCCGTCTGT 

GAGGCCACTACCCCTCCAGCAACTGGGAGGTGGGACTGTCAGAAGCTGGCCCAGGGTGGTGGT 

CAGCTGGGTCAGGGACCTACGGCACCTGCTGGACCACCTCGCCTTCTCCATCGAAGCAGGGAA 

GTGGGAGCCTCGAGCCCTCGGGTGGAAGCTGACCCCAAGCCACCCTTCACCTGGACAGGATGA 

GAGTGTCAGGTGTGCTTCGCCTCCTGGCCCTCATCTTTGCCATAGTCACGACATGGATGTTTA 

TTCGAAGCTACATGAGCTTCAGCATGAAAACCATCCGTCTGCCACGCTGGCTGGCAGCCTCGC 

CCACCAAGGAGATCCAGGTTAAAAAGTACAAGTGTGGCCTCATCAAGCCCTGCCCAGCCAACT 

ACTTTGCGTTTAAAATCTGCAGTGGGGCCGCCAACGTCGTGGGCCCTACTATGTGCTTTGAAG 

ACCGCATGATCATGAGTCCTGTGAAAAACAATGTGGGCAGAGGCCTAAACATCGCCCTGGTGA 

ATGGAACCACGGGAGCTGTGCTGGGACAGAAGGCATTTGACATGTACTCTGGAGATGTTATGC 

ACCTAGTGAAATTCCTTAAAGAAATTCCGGGGGGTGCACTGGTGCTGGTGGCCTCCTACGACG 

ATCCAGGGACCAAAATGAACGATGAAAGCAGGAAACTCTTCTCTGACTTGGGGAGTTCCTACG 

CAAAACAACTGGGCTTCCGGGACAGCTGGGTCTTCATAGGAGCCAAAGACCTCAGGGGTAAAA 

GCCCCTTTGAGCAGTTCTTAAAGAACAGCCCAGACACAAACAAATACGAGGGATGGCCAGAGC 

TGCTGGAGATGGAGGGCTGCATGCCCCCGAAGCCATTT^GGGTGGCTGTGGCTCTTCCTCAG 

CCAGGGGCCTGAAGAAGCTCCTGCCTGACTTAGGAGTCAGAGCCCGGCAGGGGCTGAGGAGGA 

GGAGCAGGGGGTGCTGCGTGGAAGGTGCTGCAGGTCCTTGCACGCTGTGTCGCGCCTCTCCTC 

CTCGGAAACAGAACCCTCCCACAGCACATCCTACCCGGAAGACCAGCCTCAGAGGGTCCTTCT 

GGAACCAGCTGTCTGTGGAGAGAATGGGGTGCTTTCGTCAGGGACTGCTGACGGCTGGTCCTG 

AGGAAGGACAAACTGCCCAGACTTGAGCCCAATTAAATTTTATTTTTGCTGGTTTTGAAAAAA 



AAAAAAAAAAAAAA 
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FIGURE 460 

MRVSGVLRLLALIFAIVTTWMFIRSYMSFSMKTIRLPRWLAASPTKEIQVKKYKCGLIKPCPA 
NYFAFKICSGAANWGPTMCFEDRMIMSPVKNNVGRGLNIALVNGTTGAVLGQKAFDMYSGDV 
MHLVKFLKEIPGGALVLVASYDDPGTKMNDESRKLFSDLGSSYAKQLGFRDSWVFIGAKDLRG 
KSPFEQFLKNSPDTNKYEGWPELLEMEGCMPPKPF 

Important features: 
Signal peptide: 

amino acids 1-15 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 184-191 



N-glycosylation site. 

amino acids 107-110 
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FT CURE 461 

GTCCCTGGCAAAGTCTMGTCCCAGGCACCCACAAGGGCGAGGAGGACAACCATCTATG^GA 

====== 

rACTACCCAAGGAAATGGGGGCCAGACCAGGAAGCTGACGGCCTCCAGGACGGTGTCAGAGAA 
r?A??AGGG^AAAGCGGCAACCACAGCCAAGACGCTCATTCC^ 

====== 

CMCTACTCC^GGTGCAGAAGGTCGTGACACGCTTCCCTCCAGTGCCCCAGCAGCAGCTGCT 

rATCCTGAACAACTCCCACATGGGCCAGGAGATAGACAGTCACGACTACGTGTTCCGATltAt 
CGGAGCTC^CATTAAAGGCTACGAACAGGATGTGGGGACTCGGACATCCTTCTACGGC 

rrrCTTCTCCCTGACCCACT 
TrrrAArGACGTCCGCTACTTGCACTTCCTGG 

AGCTTTTCGGGAAGCCCTGCACATGGACAGGTACCTGTTGCTGCACC 

Saagaacag^Sctgag^ 

PArrA^T^GGCC^CTCCTGCTGCTCACTGCCCTTCAGCTCTGTGACCAGGTGAGTGCTTATGG 

^SsssgsssssssssssssssasM 

CCACA^TTCCTGCTGAAAAACACTCTTCCAGTCCAAAAGCTTCTTGATACAGA 
TGGA^TACAGAAACATATAGATCTGGTTTGAATTCCAGATCGAGTTTACAGTTGTGAAATCT 

TA^ArrrTCTATACTTGTCCTTGTCTTTAAGCTATTTGACAACTCTACGTGTTGTAGAAAAC 
AAAAAAAA 
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FIGURE 462 

MRSCLWRCRHLSQGVQWSLLLAVLVFFLFALPSFIKEPQTKPSRHQRTENIKERSLQSLAKPK 
SQAPTRARRTTIYAEPAPENNALNTQTQPKAHTTGDRGKEANQAPPEEQDKVPHTAQRAAWKS 
PEKEKTMVNTLSPRGQDAGMASGRTEAQSWKSQDTKTTQGNGGQTRKLTASRTVSEKHQGKAA 
TTAKTLIPKSQHRMLAPTGAVSTRTRQKGVTTAVIPPKEKKPQATPPPAPFQSPTTQRNQRLK 
AANFKSEPRWDFEEKYSFEIGGLQTTCPDSVKIKASKSLWLQKLFLPNLTLFLDSRHFNQSEW 
DRLEHFAPPFGFMELNYSLVQKWTRFPPVPQQQLLLASLPAGSLRCITCAWGNGGILNNSH 
MGQEIDSHDYVFRLSGALIKGYEQDVGTRTSFYGFTAFSLTQSLLILGNRGFKNVPLGKDVRY 
LHFLEGTRDYEWLEALLMNQTVMSKNLFWFRHRPQEAFREALHMDRYLLLHPDFLRYMKNRFL 
RSKTLDGAHWRIYRPTTGALLLLTALQLCDQVSAYGFITEGHERFSDHYYDTSWKRLIFYINH 
DFKLEREVWKRLHDEGIIRLYQRPGPGTAKAKN 

Important features: 
Cytoplasmic Domain: 

amino acids 1-10 

Type II Transmembrane Domain: 

amino acids 11-35 

Lumenal catalytic Domain: 

amino acids 36-600 

Ribonucleotide Reductase small subunit Signature: 

amino acids 481-496 

N-glycosylation Sites: 

amino acids 300-303, 311-314, 331-334, 375-378, 460-463 
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FT GORE 463 

rrrA^CCACGAAAGTAGAAATCACAGC^ 



??^?CAAAATTAGAAGAGAGCCAAG^ 

TPT^rTGT^CTGAAGGACTCATAGAAGACCATTTTGATGTCACTG 
TGTGACTGTTGCTG^^ 



AarrATrATGAACACTTGGACACTGCA^AG 

GGGCATGAATGGCTATTACATTGTGCATTACGAGGATC 

APA^A^ACTGAAATTATCCCCGTGTTTC 

AATrrAGAAAA^^GATATGAATGAAGTGGAA^ 

tirrr?rF^TTGATAAG^^^TGGACAGACGAGGGC 

^rTrAACTACTACTCCTCGCCTGTCT 

^Sttga^aaaatgcttctcagctccg^ 

AAAAAAAAAAAAA 
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FIGURE 464 

MVFLPLKWSLATMSFLLSSLLALLTVSTPSWCQSTEASPKRSDGTPFPWNKIRLPEYVIPVHY 
DLLIHANLTTLTFWGTTKVEITASQPTSTIILHSHHLQISRATLRKGAGERLSEEPLQVLEHP 
PQEQIALLAPEPLLVGLPYTWIHYAGNLSETFHGFYKSTYRTKEGELRILASTQFEPTAARM 
AFPCFDEPAFKASFSIKIRREPRHLAISNMPLVKSVTVAEGLIEDHFDVTVKMSTYLVAFIIS 
DFESVSKITKSGVKVSVYAVPDKINQADYALDAAVTLLEFYEDYFSIPYPLPKQDLAAIPDFQ 
SGAMENWGLTTYRESALLFDAEKSSASSKLGITVTVAHELAHQWFGNLVTMEWWNDLWLNEGF 
AKFMEFVSVSVTHPELKVGDYFFGKCFDAMEVDALNSSHPVSTPVENPAQIREMFDDVSYDKG 
ACILNMLREYLSADAFKSGIVQYLQKHSYKNTKNEDLWDSMASICPTDGVKGMDGFCSRSQHS 
SSSSHWHQEGVDVKTMMNTWTLQRGFPLITITVRGRNVHMKQEHYMKGSDGAPDTGYLWHVPL 
TFITSKSNMVHRFLLKTKTDVLILPEEVEWIKFNVGMNGYYIVHYEDDGWDSLTGLLKGTHTA 
VSSNDRASLINNAFQLVSIGKLSIEKALDLSLYLKHETEIMPVFQGLNELIPMYKLMEKRDMN 
EVETQFECAFLIRLLRDLIDKQTWTDEGSVSEQMLRSELLLLACVHNYQPCVQRAEGYFRKWKE 
SNGNLSLPVDVTLAVFAVGAQSTEGWDFLYSKYQFSLSSTEKSQIEFALCRTQNKEKLQWLLD 
ESFKGDKIKTQEFPQILTLIGRNPVGYPLAWQFLRKNWNKLVQKFELGSSSIZVHMVMGTTNQF 
STRTRLEEVKGFFSSLKENGSQLRCVQQTIETIEENIGWMDKNFDKIRVWLQSEKLERM 

Important features: 
Signal peptide: 

amino acids 1-34 

N-glycosylation sites: 

amino acids 70-74, 154-158, 414-418, 760-764 f 901-905 

Neutral zinc matallopeptidases , zinc-binding region signature: 

amino acids 350-360 
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FIGURE 465 

CAGCCACAGACGGGTCASGAGCGCGGTATTACTGCTGGCCCTCCTGGGGTTCATCCTCCCACT 

GCCAGGAGTGCAGGCGCTGCTCTGCCAGTTTGGGACAGTTCAGCATGTGTGGAAGGTGTCCGA 

CCTACCCCGGCAATGGACCCCTAAGAACACCAGCTGCGACAGCGGCTTGGGGTGCCAGGACAC 

GTTGATGCTCATTGAGAGCGGACCCCAAGTGAGCCTGGTGCTCTCCAAGGGCTGCACGGAGGC 

CAAGGACCAGGAGCCCCGCGTCACTGAGCACCGGATGGGCCCCGGCCTCTCCCTGATCTCCTA 

CACCTTCGTGTGCCGCCAGGAGGACTTCTGCAACAACCTCGTTAACTCCCTCCCGCTTTGGGC 

CCCACAGCCCCCAGCAGACCCAGGATCCTTGAGGTGCCCAGTCTGCTTGTCTATGGAAGGCTG 

TCTGGAGGGGACAACAGAAGAGATCTGCCCCAAGGGGACCACACACTGTTATGATGGCCTCCT 

CAGGCTCAGGGGAGGAGGCATCTTCTCCAATCTGAGAGTCCAGGGATGCATGCCCCAGCCAGG 

TTGCAACCTGCTCAATGGGACACAGGAAATTGGGCCCGTGGGTATGACTGAGAACTGCAATAG 

GAAAGATTTTCTGACCTGTCATCGGGGGACCACCATTATGACACACGGAAACTTGGCTCAAGA 

ACCCACTGATTGGACCACATCGAATACCGAGATGTGCGAGGTGGGGCAGGTGTGTCAGGAGAC 

GCTGCTGCTCATAGATGTAGGACTCACATCAACCCTGGTGGGGACAAAAGGCTGCAGCACTGT 

TGGGGCTCAAAATTCCCAGAAGACCACCATCCACTCAGCCCCTCCTGGGGTGCTTGTGGCCTC 

CTATACCCACTTCTGCTCCTCGGACCTGTGCAATAGTGCCAGCAGCAGCAGCGTTCTGCTGAA 

CTCCCTCCCTCCTCAAGCTGCCCCTGTCCGAGGAGACCGGCAGTGTCCTACCTGTGTGCAGCC 

CCTTGGAACCTGTTCAAGTGGCTCCCCCCGAATGACCTGCCCCAGGGGCGCCACTCATTGTTA 

TGATGGGTACATTCATCTCTCAGGAGGTGGGCTGTCCACCAAAATGAGCATTCAGGGCTGCGT 

GGCCCAACCTTCCAGCTTCTTGTTGAACCACACCAGACAAATCGGGATCTTCTCTGCGCGTGA 

GAAGCGTGATGTGCAGCCTCCTGCCTCTCAGCATGAGGGAGGTGGGGCTGAGGGCCTGGAGTC 

TCTCACTTGGGGGGTGGGGCTGGCACTGGCCCCAGCGCTGTGGTGGGGAGTGGTTTGCCCT.TC 

CTGCTAaCTCTATTACCCCCACGATTCTTCACCGCTGCTGACCACCCACACTCAACCTCCCTC 

TGACCTCATAACCTAATGGCCTTGGACACCAGATTCTTTCCCATTCTGTCCATGAATCATCTT 

CCCCACACACAATCATTCATATCTACTCACCTAACAGCAACACTGGGGAGAGCCTGGAGCATC 

CGGACTTGCCCTATGGGAGAGGGGACGCTGGAGGAGTGGCTGCATGTATCTGATAATACAGAC 

CCTGTCCTTTCA 
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FIGURE 466 

MSAVLLLALLGFILPLPGVQALLCQFGTVQHVWKVSDLPRQWTPKNTSCDSGLGCQDTLMLIE 
SGPQVSLVLSKGCTEAKDQEPRVTEHRMGPGLSLISYTFVCRQEDFCNNLVNSLPLWAPQPPA 
DPGSLRCPVCLSMEGCLEGTTEEICPKGTTHCYDGLLRLRGGGIFSNLRVQGCMPQPGCNLLN 
GTQEIGPVGMTENCNRKDFLTCHRGTTIMTHGNLAQEPTDWTTSNTEMCEVGQVCQETLLLID 
VGLTSTLVGTKGCSTVGAQNSQKTTIHSAPPGVLVASYTHFCSSDLCNSASSSSVLLNSLPPQ 
7\APVPGDRQCPTCVQPLGTCSSGSPRMTCPRGATHCYDGYIHLSGGGLSTKMSIQGCVAQPSS 
FLLNHTRQIGI FSAREKRDVQPPASQHEGGGAEGLESLTWGVGLALAPALWWGWCPSC 
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FIGURE 467 

rATrrTrrCAAGATGTCAGACCTACA^ 

gagaS?gaa^otgccca?cgggag™ 

CATCGTATCAGAGGACAAGA 
GATCCGGACTCTGCTGAATG^ 

AGTGA^GAAGATGATGGACACAC^ATGGCTCTTGGATGAAA 

gotg^cSttSttggatccagaaac^^ 

CATGGAGGATAACACCAAGCCAGCTCCCCGGAAGCAAATCCTAACACTTTC 

AGGCCAAGTGATCTACAAAG^ 

CAAATATAACCTGCAGAAGAGGACTGTGGA^ 

AraiTGGTTTACCAGCACTCCrc 

otggg?ca?ccactctS 
cacac?§ggag¥gga^^ 

CCTCTTGTGT^ 

CTGCATCTATGATCCACTGGGCACTATCAGTGAGGAGGACTTGCCCAACTTGTTC 
GAGACCAAGAAGTCACTCCATGATCCATTACAAC 

TGAAGGAAACCAGATCATTTACAAACTCCAGACAAAGAGAAAGCTGCCTC 

TAC^GCTGTGAGAAAGAGCACTGTGGCTTTGGCAGCTGTTCTACA^ 

CCCTT^CAATATAGTATCCCTCTAA 

ATGCC^C™CCAAATGTCACTGCCTTAGGTATCTTCCAAGAGCTTAGATGAGAGCATATC 

ATCAGGAAAGTTTCAACAATGTCCATTACTCCCCCAAACCTCCTGGCTCTCAAGGAT^ 

ATTCTGATACAGCCTACTTCAAGCCTTTTGTTTTACTGCTCCCCAGCATTTACTGTAACTCTG 

?CATC?TCCCTCCCACAAT^ 
TCCCCTGGCCTTTGCTGAAGCTCTTCCCTCTTTTTCA 

CACTGCCCAACTAAAATACTATTAATATTTCTTTCTTTTCTTTTCTTTTTTTTGAGACAAGGT 

ctcacSSgttgc^ggctggtctc^ 

CCTAAGTACCTGGGATTACAGGCATGTGCCACCACACCTGGCTTAAAATACTATTTCTTATTG 
GTGAAAATATTAACATTTGAATATCGCTTTCCAGGTGTGGAGTGTTTGCACATCATTGAATTC 

tcgtoaSotgt^ 

AACACAATTACAAAGTGAAAGATACAGCTAGAAAATACTACAAATCCCATAGTTTTTCCATTG 

^™ggaIgc^ 

aggcctttcaaatgataattcctccagaaaaccagtctaagggtgaggaccccaactc 
tcctcttgt™ctgtcctctgtttctctctttctgctttaaattcaa^ 

AGCAAAAAAAAAAAAAAA 
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468/550 

FIGURE 468 

MMVALRGASALLVLFLAAFLPPPQCTQDPAMVHYIYQRFRVLEQGLEKCTQATRAYIQEFQEF 
SKNISVMLGRGQTYTSEYKSAVGNLALRVERAQREIDYIQYLREADECIVSEDKTLAEMLLQE 
AEEEKKIRTLLNASCDNMLMGIKSLKIVKKMMDTHGSWMKDAVYNSPKVYLLIGSRNNTVWEF 
ANIRAFMEDNTKPAPRKQILTLSWQGTGQVIYKGFLFFHNQATSNEIIKYNLQKRTVEDRMLL 
PGGVGRALVYQHSPSTYIDLAVDEHGLWAIHSGPGTHSHLVLTKIEPCTLGVEHSWDTPCRSQ 
DAEASFLLCGVLYWYSTGGQGPHRITCIYDPLGTISEEDLPNLFFPKRPRSHSMIHYNPRDK 
QLYAWNEGNQIIYKJiQTKRKLPLK 
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TTTCTTRE 469 

TGGCCTCCCCAGCTTGCCAGGCACAAGGCTGAGCGGGAGGAAGCGAGAGGCATCTAAGCAGGC 

AGTGTTTTGCCTTCACCCCAAGTGACCMSAGAGGTGCCACGCGAGTCTCAATCATGCTCCTC 

CTAGTAACTGTGTCTGACTGTGCTGTGATCACAGGGGCCTGTGAGCGGGATGTCCAGTGTGGG 

GCAGGCACCTGCTGTGCCATCAGCCTGTGGCTTCGAGGGCTGCGGATGTGCACCCCGCTGGGG 

CGGGAAGGCGAGGAGTGCCACCCCGGCAGCCACAAGGTCCCCTTCTTCAGGAAACGCAAGCAC 

CACACCTGTCCTTGCTTGCCCAACCTGCTGTGCTCCAGGTTCCCGGACGGCAGGTACCGCTGC 

TCCATGGACTTGAAGAACATCAATTTTTASGCGCTTGCCTGGTCTCAGGATACCCACCATCCT 

TTTCCTGAGCACAGCCTGGATTTTTATTTCTGCCATGAAACCCAGCTCCCATGACTCTCCCAG 

TCCCTACACTGACTACCCTGATCTCTCTTGTCTAGTACGCACATATGCACACAGGCAGACATA 

CCTCCCATCATGACATGGTCCCCAGGCTGGCCTGAGGATGTCACAGCTTGAGGCTGTGGTGTG 

AAAGGTGGCCAGCCTGGTTCTCTTCCCTGCTCAGGCTGCCAGAGAGGTGGTAAATGGCAGAAA 

GGACATTCCCCCTCCCCTCCCCAGGTGACCTGCTCTCTTTCCTGGGCCCTGCCCCTCTCCCCA 

CATGTATCCCTCGGTCTGAATTAGACATTCCTGGGCACAGGCTCTTGGGTGCATTGCTCAGAG 

TCCCAGGTCCTGGCCTGACCCTCAGGCCCTTCACGTGAGGTCTGTGAGGACCAATTTGTGGGT 

AGTTCATCTTCCCTCGATTGGTTAACTCCTTAGTTTCAGACCACAGACTCAAGATTGGCTCTT 

CCCAGAGGGCAGCAGACAGTCACCCCAAGGCAGGTGTAGGGAGCCCAGGGAGGCCAATCAGCC 

CCCTGAAGACTCTGGTCCCAGTCAGCCTGTGGCTTGTGGCCTGTGACCTGTGACCTTCTGCCA 

GAATTGTCATGCCTCTGAGGCCCCCTCTTACCACACTTTACCAGTTAACCACTGAAGCCCCCA 

ATTCCCACAGCTTTTCCATTAAAATGCAAATGGTGGTGGTTCAATCTAATCTGATATTGACAT 

ATTAGAAGGCAATTAGGGTGTTTCCTTAAACAACTCCTTTCCAAGGATCAGCCCTGAGAGCAG 

GTTGGTGACTTTGAGGAGGGCAGTCCTCTGTCCAGATTGGGGTGGGAGCAAGGGACAGGGAGC 

AGGGCAGGGGCTGAAAGGGGCACTGATTCAGACCAGGGAGGCAACTACACACCAACATGCTGG 

CTTTAGAATAAAAGCACCAACTGAAAAAA 
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470/550 

FIGURE 470 

MRGATRVSIMLLLVTySDCAVITGACERDVQCGAGTCCAISLWLRGLRMCTPLGREGEECHPG 
SHKVPFFRKRKHHTCPCLPNLLCSRFPDGRYRCSMDLKNINF 

Important feratures: 
Signal peptide : 

amino acids 1-19 

Tyrosine kinase phosphorylation site: 

amino acids 88-95 

N-myristoylation sites: 

amino acids 33-39, 35-41, 46-52 
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FIGURE 471 

AGCGCCCGGGCGTCGGGGCGGTAAAAGGCCGGCAGAAGGGAGGCACTTGAGAAAIGTCTTTCC 

TCCAGGACCCAAGTTTCTTCACCATGGGGATGTGGTCCATTGGTGCAGGAGCCCTGGGGGCTG 

CTGCCTTGGCATTGCTGCTTGCCAACACAGACGTGTTTCTGTCCAAGCCCCAGAAAGCGGCCC 

TGGAGTACCTGGAGGATATAGACCTGAAAACACTGGAGAAGGAACCAAGGACTTTCAAAGCAA 

AGGAGCTATGGGAAAAAAATGGAGCTGTGATTATGGCCGTGCGGAGGCCAGGCTGTTTCCTCT 

GTCGAGAGGAAGCTGCGGATCTGTCCTCCCTGAAAAGCATGTTGGACCAGCTGGGCGTCCCCC 

TCTATGCAGTGGTAAAGGAGCACATCAGGACTGAAGTGAAGGATTTCCAGCGTTATTTCAAAG 

GAGAAATCTTCCTQGATGAAAAGAAAAAGTTCTATGGTCCACAAAGGCGGAAGATGATGTTTA 

TGGGATTTATCCGTCTGGGAGTGTGGTACAACTTCTTCCGAGCCTGGAACGGAGGCTTCTCTG 

GAAACCTGGAAGGAGAAGGCTTCATCCTTGGGGGAGTTTTCGTGGTGGGATCAGGAAAGCAGG 

GCATTCTTCTTGAGCACCGAGAAAAAGAATTTGGAGACAAAGTAAACCTACTTTCTGTTCTGG 

AAGCTGCTAAGATGATCAAACCACAGACTTTGGCCTCAGAGAAAAAAT^TTGTGTGAAACTG 

CCCAGCTCAGGGATAACCAGGGACATTCACCTGTGTTCATGGGATGTATTGTTTCCACTCGTG 

TCCCTAAGGAGTGAGAAACCCATTTATACTCTACTCTCAGTATGGATTATTAATGTATTTTAA 

TATTCTGTTTAGGCCCACTAAGGCAAAATAGCCCCAAAACAAGACTGACAAAAATCTGAAAAA 

CTAATGAGGATTATTAAGCTAAAACCTGGGAAATAGGAGGCTTAAAATTGACTGCCAGGCTGG 

GTGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGAGCAAGTCACTTGAG 

GTCGGGAGTTCGAGACCAGCCTGAGCAACATGGCGAAACCCCGTCTCTACTAAAAATACAAAA 

ATCACCCGGGTGTGGTGGCAGGCACCTGTAGTCCCAGCTACCCGGGAGGCTGAGGCAGGAGAA 

TCACTTGAACCTGGGAGGTGGAGGTTGCGGTGAGCTGAGATCACACCACTGTATTCCAGCCTG 

GGTGACTGAGACTCTAACTAA 
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FIGURE 472 

MSFLQDPSFFTMGMWSIGAGALGAAALALLLANTDVFLSKPQKAALEYLEDIDLKTLEKEPRT 
FKAKELWEKNGAVIMAVRRPGCFLCREEAADLSSLKSMLDQLGVPLYAWKEHIRTEVKDFQP 
YFKGEIFLDEKKKFyGPQRRKMMFMGFIRLGVWYNFFRAWNGGFSGNLEGEGFILGGVFVVGS 
GKQGILLEHREKEFGDKVNLLSVLEAAKMIKPQTLASEKK 
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FTGURE 473 

AATATATCATCTATTTATCATTAATCAATAATGTATTCTTTTATTCCAATAACATTTGGGTTT 
TGGGATTTTAATTTTCAAACACAGCAGAATGACATTTTTTCT GTC ACTATTATTAT TGTT GGT 
ATGTGAAGCTATTTGGAGATCCAATTCAGGAAGCAACACATTGGAGAATGGCTACTTTCTATC 
AAGAAATAAAGAGAACCACAGTCl^ACCCACACAATCATCTTTAGAAGACAGTGTGACTCCTAC 
CAAAGCTGTCAAAACCACAGGCAAGGGCATAGTTAAAGGACGGAATCTTGACTCAAGAGGGTT 
AATTCTTGGTGCTGAAGCCTGGGGCAGGGGTGTAAAGAAAAACACTTaSATTCAATGATTGTA 
AATTTAAGGCAAATACACATATTAGTATTACCTTAGTGTAATGTATCCCTGT'CATATATACAA 
TAAGGTGAAATTATAAGTACCCTATGCAGTTGGCTGGACAGTTCTAAATTGGACTTTATTAAT 
TTTTAAAATCAGTAACTGATTTATCACTGGCTATGTGCTTAGATCTACAGGAGATCATATAAT 
TTGATACAAATAAAAGAAAAGTGTTCTCTCCCCTTACAGAATTGACATTTTAAATGCGATACA 
GTTAGAATAGGAAATATGACATTAGAAAGGAAGAATGACAGGGAGAAAGGAAAGAAGGGAAAA 

TGTTGCCAAGGAAAAAAAAA 
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FIGURE 474 

MTFFLSLLLLLVCEAIWRSNSGSNTLENGYFLSRNKENHSQPTQSSLEDSVTPTKAVKTTGKG 
IVKGRNLDSRGLILGAEAWGRGVKKNT 
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FIGURE 475 

GACAGTGGAGGGCAGTGGAGAGGACCGCGCTGTCCTGCTGTCACCAAGAGCTGGAGACACCAT 

CTCCCACCGAGAGTCATSGCCCCATTGGCCCTGCACCTCCTCGTCCTCGTCCCCATCCTCCTC 

AGCCTGGTGGCCTCCCAGGACTGGAAGGCTGAACGCAGCCAAGACCCCTTCGAGAAATGCATG 

CAGGATCCTGACTATGAGCAGCTGCTCAAGGTGGTGACCTGGGGGCTCAATCGGACCCTGAAG 

CCCCAGAGGGTGATTGTGGTTGGCGCTGGTGTGGCCGGGCTGGTGGCCGCCAAGGTGCTCAGC 

GATGCTGGACACAAGGTCACCATCCTGGAGGCAGATAACAGGATCGGGGGCCGCATCTTCACC 

TACCGGGACCAGAACACGGGCTGGATTGGGGAGCTGGGAGCCATGCGCATGCCCAGCTCTCAC 

AGGATCCTCCACAAGCTCTGCCAGGGCCTGGGGCTCAACCTGACCAAGTTCACCCAGTACGAC 

AAGAACACGTGGACGGAGGTGCACGAAGTGAAGCTGCGCAACTATGTGGTGGAGAAGGTGCCC 

GAGAAGCTGGGCTACGCCTTGCGTCCCCAGGAAAAGGGCCACTCGCCCGAAGACATCTACCAG 

ATGGCTCTCAACCAGGCCCTCAAAGACCTCAAGGCACTGGGCTGCAGAAAGGCGATGAAGAAG 

TTTGAAAGGCACACGCTCTTGGAATATCTTCTCGGGGAGGGGAACCTGAGCCGGCCGGCCGTG 

CAGCTTCXGGGAGACGTGATGTCCGAGGATGGCTTCTTCTATCTCAGCTTCGCCGAGGCCCTC 

CGGGCCCACAGCTGCCTCAGCGACAGACTCCAGTACAGCCGCATCGTGGGTGGCTGGGACCTG 

CTGCCGCGCGCGCTGCTGAGCTCGCTGTCCGGGCTTGTGCTGTTGAACGCGCCCGTGGTGGCG 

ATGACCCAGGGACCGCACGATGTGCACGTGCAGATCGAGACCTCTCCCCCGGCGCGGAATCTG 

AAGGTGCTGAAGGCCGACGTGGTGCTGCTGACGGCGAGCGGACCGGCGGTGAAGCGCATCACC 

TTCTCGCCGCCGCTGCCCCGCCACATGCAGGAGGCGCTGCGGAGGCTGCACTACGTGCCGGCC 

ACCAAGGTGTTCCTAAGCTTCCGCAGGCCCTTCTGGCGCGAGGAGCACATTGAAGGCGGCCAC 

TCAAACACCGATCGCCCGTCGCGCATGATTTTCTACCCGCCGCCGCGCGAGGGCGCGCTGCTG 

CTGGCCTCGTACACGTGGTCGGACGCGGCGGCAGCGTTCGCCGGCTTGAGCCGGGAAGAGGCG 

TTGCGCTTGGCGCTCGACGACGTGGCGGCATTGCACGGGCCTGTCGTGCGCCAGCTCTGGGAC 

GGCACCGGCGTCGTCAAGCGTTGGGCGGAGGACCAGCACAGCCAGGGTGGCTTTGTGGTACAG 

CCGCCGGCGCTCTGGCAAACCGAAAAGGATGACTGGACGGTCCCTTATGGCCGCATCTACTTT 

GCCGGCGAGCACACCGCCTACCCGCACGGCTGGGTGGAGACGGCGGTCAAGTCGGCGCTGCGC 

GCCGCCATCAAGATCAACAGCCGGAAGGGGCCTGCATCGGACACGGCCAGCCCCGAGGGGCAC 

GCATCTGACATGGAGGGGCAGGGGCATGTGCATGGGGTGGCCAGCAGCCCCTCGCATGACCTG 

GCAAAGGAAGAAGGCAGCCACCCTCCAGTCCAAGGCCAGTTATCTCTCCAAAACACGACCCAC 

ACGAGGACCTCGCATTAAAGTATTTTCGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



AAAAAAAAAAAAAAAAA 
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FI GURE 476 

MAPLALHLLVLVPILLSLVASQDWKAERSQDPFEKCMQDPDYEQLLKWTWGLNRTLKPQRVI 
WGAGVAGLVAAKVLSDAGHKVTILEADNRIGGRIFTYRDQNTGWIGELGAMRMPSSHRILHK 
LCQGLGLNLTKETQYDKNTWTEVHEVKLRNYVVEKVPEKLGYALRPQEKGHSPEDIYQMALNQ 
ALKDLKT^LGCRKAMKKFERHTLLEYLLGEGNLSRPAVQLLGDVMSEDGFFYLSFAEALRAHSC 
LSDRLQYSRIVGGWDLLPRALLSSLSGLVLLNAPWAMTQGPHDVHVQIETSPPARNLECVLKA 
DWLLTASGPAVKRITFSPPLPRHMQEALRRLHYVPATKVFLSFRRPFWREEHIEGGHSNTDR 
PSRMIFYPPPREGALLLASYTWSDAAAAFAGLSREEALRLALDDVAALHGPVVRQLWDGTGVV 
KRWAEDQHSQGGFWQPPALWQTEKDDWTVPYGRIYFAGEHTAYPHGWVETAVKSALRAAIKI 
NSRKGPASDTASPEGHASDMEGQGHVHGVASSPSHDLAKEEGSHPPVQGQLSLQNTTHTRTSH 

Important features: 
Signal peptide: 

amino acids 1-21 
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FIGURE 477 

CTGACATGGCCTGACTCGGGACAGCTCAGAGCAGGGCAGAACTGGGGACACTCTGGGCCGGCCTTCTGCCTGCM 

GGACGCTCTGAAGCCACCCTGTCTCTGGAGGAACCACGAGCGAGGGAAGAAGGACAGGGACTCGTGTGGCAGGAA 

GAACTCAGAGCCGGGAAGCCCCCATTCACTAGAAGCACTGAGAGATGCGGCCCCCTCGCAGGGTCTGAATTTCCT 

GCTGCTGTTCACAAAGATGCTTTTTATCTTTAACTTTTTGTTTTCCCCACTTCCGACCCCGGCGTTGATCTGCAT 

CCTGACATTTGGAGCTGCCATCTTCTTGTGGCTGATCACCAGACCTCAACCCGTCTTACCTCTTCTTGACCTGAA 

CAATCAGTCTGTGGGAATTGAGGGAGGAGCACGGAAGGGGGTTTCCCAGAAGAACAATGACCTAACAAGTTGCTG 

CTTCTCAGATGCCAAGACTATGTATGAGGTTTTCCAAAGAGGACTCGCTGTGTCTGACAATGGGCCCTGCTTGGG 

ATATAGAAAACCAAACCAGCCCTACAGATGGCTATCTTACAAACAGGTGTCTGATAGAGCAGAGTACCTGGGTTC 

CTGTCTCTTGCATAAAGGTTATAAATCATCACCAGACCAGTTTGTCGGCATCTTTGCTCAGAATAGGCCAGAGTG 

GATCATCTCCGAATTGGCTTGTTACACGTACTCTATGGTAGCTGTACCTCTGTATGACACCTTGGGACCAGAAGC 

CATCGTACATATTGTCAACAAGGCTGATATCGCCATGGTGATCTGTGACACACCCCAAAAGGCATTGGTGCTGAT 

AGGGAATGTAGAGAAAGGCTTCACCCCGAGCCTGAAGGTGATCATCCTTATGGACCCCTTTGATGATGACCTGAA 

GCAAAGAGGGGAGAAGAGTGGAATTGAGATCTTATCCCTATATGATGCTGAGAACCTAGGCAAAGAGCACTTCAG 

AAAACCTGTGCCTCCTAGCCCAGAAGACCTGAGCGTCATCTGCTTCACCAGTGGGACCACAGGTGACCCCAAAGG 

AGCCATGATAACCCATCAAAATATTGTTTCAAATGCTGCTGCCTTTCTCAAATGTGTGGAGCATGCTTATGAGCC 

CACTCCTGATGATGTGGCCATATCCTACCTCCCTCTGGCTCATATGTTTGAGAGGATTGTACAGGCTGTTGTGTA 

CAGCTGTGGAGCCAGAGTTGGATTCTTCCAAGGGGATATTCGGTTGCTGGCTGACGACATGAAGACTTTGAAGCC 

CACATTGTTTCCCGCGGTGCCTCGACTCCTTAACAGGATCTACGATAAGGTACAAAATGAGGCCAAGACACCCTT 

GAAGAAGTTCTTGTTGAAGCTGGCTGTTTCCAGTAAATTCAAAGAGCTTCAAAAGGGTATCATCAGGCATGATAG 

TTTCTGGGACAAGCTCATCTTTGCAAAGATCCAGGACAGCCTGGGCGGAAGGGTTCGTGTAATTGTCACTGGAGC 

TGCCCCCATGTCCACTTCAGTCATGACATTCTTCCGGGCAGCAATGGGATGTCAGGTGTATGAAGCTTATGGTCA 

AACAGAATGCACAGGTGGCTGTACATTTACATTACCTGGGGACTGGACATCAGGTCACGTTGGGGTGCCCCTGGC 

TTGCAATTACGTGAAGCTGGAAGATGTGGCTGACATGAACTACTTTACAGTGAATAATGAAGGAGAGGTCTGCAT 

CAAGGGTACAAACGTGTTCAAAGGATACCTGAAGGACCCTGAGAAGACACAGGAAGCCCTGGACAGTGATGGCTG 

GCTTCACACAGGAGACATTGGTCGCTGGCTCCCGAATGGAACTCTGAAGATCATCGACCGTAAAAAGAACATTTT 

CAAGCTGGCCCAAGGAGAATACATTGCACCAGAGAAGATAGAAAATATCTACAACAGGAGTCAACCAGTGTTACA 

AATTTTTGTACACGGGGAGAGCTTACGGTCATCCTTAGTAGGAGTGGTGGTTCCTGACACAGATGTACTTCCCTC 

ATTTGCAGCCAAGCTTGGGGTGAAGGGCTCCTTTGAGGAACTGTGCCAAAACCAAGTTGTAAGGGAAGCCATTTT 

AGAAGACTTGCAGAAAATTGGGAAAGAAAGTGGCCTTAAAACTTTTGAACAGGTCAAAGCCATTTTTCTTCATCC 

AGAGCCATTTTCCATTGAAAATGGGCTCTTGACACCAACATTGAAAGCAAAGCGAGGAGAGCTTTCCAAATACTT 

TCGGACCCAAATTGACAGCCTGTATGAGCACATCCAGGATTAGGATAAGGTACTTAAGTACCTGCCGGCCCACTG 

TGCACTGCTTGTGAGAAAATGGATTAAAAACTATTCTTACATTTGTTTTGCCTTTCCTCCTATTTTTTTTTAACC 

TGTTAAACTCTAAAGCC^TAGCTTTTGTTTTATATTGAGACATATAATGTGTAAACTTAGTTCCCAAATAAATCA 

ATCCTGTCTTTCCCATCTTCGATGTTGCTAATATTAAGGCTTCAGGGCTACTTTTATCAACATGCCTGTCTTCAA 

GATCCCAGTTTATGTTCTGTGTCCTTCCTCATGATTTCCAACCTTAATACTATTAGTAACCACAAGTTCAAGGGT 

CAAAGGGACCCTCTGTGCCTTCTTCTTTGTTTTGTGATAAACATAACTTGCGAACAGTCTCTATGCTTATTTACA 

TCTTCTACTGTTCAAACTAAGAGATTTTTAAATTCTGAAAAACT 

AAACCACTAAAATTTTAGTTTTAGCCTATCACTCATGTCAATCATATCTATGAGACAAATGTCTCCGATGCTCTT 
CTGCGTAAATTAAATTGTGTACTGAAGGGAAAAGTTTGATCATACCAAACATTTCCTAAACTCTCTAGTTAGATA 
TCTGACTTGGGAGTATTAAAAATTGGGTCTATGACATACTGTCCAAAAGGAATGCTGTTCTTAAAGCATTATTTA 
CAGTAGGAACTGGGGAGTAAATCTGTTCCCTACAGTTTGCTGCTGAGCTGGAAGCTGTGGGGGAAGGAGTTGACA 
GGTGGGCCCAGTGAACTTTTCCAGTAAATGAAGCAAGCACTGAATAAAAACCTCCTGAACTGGGAACAAAGATCT 
ACAGGCAAGCAAGATGCCCACACAACAGGCTTATTTTCTGTGAAGGAACCAACTGATCTCCCCCACCCTTGGATT 
AGAGTTCCTGCTCTACCTTACCCACAGATAACACATGTTGTTTCTACTTGTAAATGTAAAGTCTTTAAAATAAAC 

TATTACAGATAAAAAA 
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FIGURE 478 

MDALKPPCLWRNHERGKKDRDSCGRKNSEPGSPHSLEALRDAAPSQGLNFLLLFTKMLFIFNF 
LFSPLPTPALICILTFGAAIFLWLITRPQPVLPLLDLNNQSVGIEGGARKGVSQKNNDLTSCC 
FSDAKTMYEVFQRGLAVSDNGPCLGYRKPNQPYRWLSYKQVSDRAEYLGSCLLHKGYKSSPDQ 
FVGIFAQNRPEWIISELACYTYSMVAVPLYDTLGPEAIVHIVNKADIAMVICDTPQKALVLIG 
NVEKGFTPSLKVIILMDPFDDDLKQRGEKSGIEILSLYDAENLGKEHFRKPVPPSPEDLSVIC 
FTSGTTGDPKGAMITHQNIVSNAAAFLKCVEHAYEPTPDDVAISYLPLAHMFERIVQAWYSC 
GARVGFFQGDIRLLADDMKTLKPTLFPAVPRLLNRIYDKVQNEAKTPLKKFLLKLAVSSKFKE 
LQKGI IRHDS FWDKLI FAKIQDSLGGRVRVIVTGAAPMSTS VMTFFRAAMGCQVYEAYGQTEC 
TGGCTFTLPGDWTSGHVGVPLACNYVKLEDVADMNYFTVNNEGEVCIKGTNVFKGYLKDPEKT 
QEALDSDGWLHTGDIGRWLPNGTLKIIDRKKNIFKLAQGEYIAPEKIENIYNRSQPVLQIFVH 
GESLRSSLVGVWPDTDVLPSFAAKLGVKGSFEELCQNQWREAILEDLQKIGKESGLKTFEQ 
VKAIFLHPEPFSIENGLLTPTLKAKRGELSKYFRTQIDSLYEHIQD 

Important features: 

Type II transmembrane domain: 

amino acids 61-80 

Putative AMP -binding domain signature. 

amino acids 314-325 

N-glycosylation site. 

amino acids 102-105, 588-591 and 619-622 
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FTCTIRE 479 

CCGGGGCCCCTAAGCCATTCCTC^^ 



GCCAAGGCTCTGCTGAGGAGCCTGGGCAGC 1 
TGGGCCTTCGTGGGACGA^GGAGGTC^ 
CTCTCTTCCTGGGGGGACCCAGTCCTGCTGAAGACA^ 



CATCCCTG2 
TCACGAGGC 
GGACAGTCl 



CTTGAGCCCAAGTGGCCTACACCGGAAAAGCTCTGGGATTGGGACATG^ 

CTTC2 

CACAGGCTGCT^GT^GGCTGAGGTTCTGGACCACAGCAM 



ACCACCTGGACCCAGCTTGCCAAGT^^^^ 
CGGGGCCTGTGGAGATTGTTTCGGAAGAAGAACCACT 
CCCTACTCAGTGAAGAAGCCACCCTCAGTCACXCCAA^ 



GGGGCTGGGGCTACCTTGTTTTTAACATCAG^ 

iGC 
'AT 

aa^CCTGGAGGGCCTGGATTTCTTTTTGGGCT^ 



TTTCCAGGCCTGGCTCAGAATCTAACCTATTTATTGAC^ 



TTACTCAGGAAACTGCTGTGCCCAACCCATGGACAC 
AAAAAAAAAAAAAAAA 
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FIGURE 480 

MDDWKPSPLIKPFGARKKRSWYLTWKYKLTNQRALRRFCQTGAVLFLLVTVIVNIKLILDTRR 
AISEANEDPEPEQDYDEALGRLEPPRRRGSGPRRVLDVEVYSSRSKVYVAVDGTTVLEDEARE 
QGRGIHVIVLNQATGHVMAKRVFDTYSPHEDEAMVLFLNMVAPGRVLICTVKDEGSFHLKDTA 
KALLRSLGSQAGPALGWRDTWAFVGRKGGPVFGEKHSKSPALSSWGDPVLLKTDVPLSSAEEA 
ECHWADTELNRRRRRFCSKVEGYGSVCSCKDPTPIEFSPDPLPDNKVLNVPVAVIAGNRPNYL 
YRMLRSLLSAQGVSPQMITVFIDGYYEEPMDWALFGLRGIQHTPISIKNARVSQHYKASLTA 
TFNLFPEAKFAWLEEDLDIAVDFFSFLSQSIHLLEEDDSLYCISAWNDQGYEHTAEDPALLY 
RVETMPGLGWVLRRSLYKEELEPKWPTPEKLWDWDMWMRMPEQRRGRECIIPDVSRSYHFGIV 
GLNMNGYFHEAYFKKHKFNTVPGVQLRNVDSLKKEAYEVEVHRLLSEAEVLDHSKNPCEDSFL 
PDTEGHTYVAFIRMEKDDDFTTWTQLAKCLHIWDLDVRGNHRGLWRLFRKEOJHFLWGVPASP 

YS VKKPPS VT P I FLE P P PKEEGAPGAPEQT 

Important features: 
Transmembrane domain: 

amino acids 3U-55 

Homologous region to Mouse GNT1 

amino acids 229-660 



PCMJS0O/3M78 
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48W550 

pt CTBE 481 

GAAAGfl^ffTTGTGGCTGCTCTTTTTTCTGGTGACTGCCRTTCATGCTGAACTCTGTCAACCA 
GGTGCAGAAAATGCTTTTAAAGTGAGACTTAGTATCAGAAWGCTCTGG^AGATA^AGCATAT 
GCCTGGGATACCAATGAAGAATACCTCTTCyiAAGCGATGGTAGCTTTCTCCATGAGAAMGTT 
CCCAAC^GAGAAGCAACAGAAATTTCCCATGTCCTACITIGCAATGTAACCCAGAGGGTATCA 
TTCTGGTTTGTGGTTACAGACCCTTCAAAAAATCACACCCTTCCTGCTGTTGAGGTGCAATCA 
GC^TAMIATGAACAAGAACCGGATCAACAAlGCCrrCTTTCTAAATGACCAAACTCTCGflA 
^TTTAAAAATCCCTTCCACACTTGCACCACCCATGGACCCATCTGTGCCCATCTGGATTATT 

""t^gtgatattttgcatgatgatagttgcaattgcactagtgattttatcagggatg 

AACATGATCACAATTGAAAATGGCATCCCCTCTGATCCCCTGGACATGAAGGGGGGCATATTA 
ATCATGCCTTCAIS^AGAGGATGAGAGGCTCACCCCTCTCTGAAGGGCTGTTGTTCTGCTTC 
CTCAAGAAATTAAACATTTGTTTCTGTGTGACTGCTGAGCATCCTGAAATACCAAGAGCAGAT 
^TMAT^TGTTTCACCATTCTTCTTTTGTAATAAATTTTGAATGTGCTTGAAAGTGAAAAG 
CTATCAATTATACCCACCAACACCACTGAAATCATAAGCTATTCACGACTCAAAATAXTCT^ 
A^ATTTTTCTGACAGTATAGTGTATAAATGTGGTCATGTGGTATTTGTAGTTATTGATTTM 
GCTTTTWAGAAATAAGATCAGGCATATGTATATATTTTCACACTTCMA^CCT^GGAA^ 
ATAAATTTTCCAGTGGAGAATACATATAATATGGTGTAGAAATCATTGAAAATGGATCCTTTT 
TG^GATCACTTATATCACTCTGTATATGACTAAGTAAACAAAAGTGAGAAGTAATTA^GTA 



L.„,,TrrAATTACTCATATACAGGGT<^TTTTATCCTGTTATC»CACCA 

TCTACMTTTGTAAAAGTCCAATCTGTGCTAACTTAATAAAGTAATAATCATCTCTTTTTAAA 
AAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 482 

MLWLLFFLVTAIHAELCQPGAENAFKVRLSIRTALGDKAYAWDTNEEYLFKAMVAFSMRKVPN 
REATEISHVLLCNVTQRVSFWFWTDPSKNHTLPAVEVQSAIRMNKNRINNAFFLNDQTLEFL 
KI PSTLAP PMDPSVPIWI 1 1 FGVI FCI 1 1 VAIALLILSGIWQRRRKNKEPSEVDDAEDKCENM 
I T I ENG I P S DPLDMKGG I LMMPS 
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AGGCCTGGGCCTGGTGCCCGAG^ 
TAATTTATATGCCACGGACACTCCTTAGAGCCCGGATTCGG^ 

TCCCTGACGATATCCTGGAAGGACTGAGGAAGGGAGGCCTGG^ 
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483 

CGTCTCTGCGTTCGC^^ 

sssssssssssss^ 

gLcgagtgctgtgcctccggcaacattgacaccgcc^ 

CGCGCCCGACTGCTCGGGGCTCCCGGCGCGGCTGCAGGTCTCCGG^T 

AGGCCTGGGCCTGGTGCCCGAGGCCC 
TAATTTATATGCCACGGACACTCCTT 
TCCCTGACGATATCCTGGAAGGACTG 
AC^CCTGCGTTCCGGACACTGAGCGC^ 
ACCCTAAGACCTATTG^ 

TTATTGCTACTATCAAGAGGGCTGGGCATlOi^i.^J-^ rTAGC CTGGGTGTGTACGGA 
TTTTCTCAGCCCCAAGCCTCTAGTCTGGGTGTGTACGGAGGOT 

GGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGC^ 
GAGTACGGAGGGTCTAGCCTGGGTGTGTATGGAGGATCTAGCCi^ 

AGCCTGGGTGAGTATGGAGGGTCTAGCCTGG^GTCTGT^ 

GGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGC^ 

GGGGAGCTCTGGCGGGGACCACGGGCCACT^ 

CTGCGTTGATGCTCAGAATCGCCTACCTGTGCCT^ 
TGGGGAGAGGACAACACGGAGGATATCCAGCTTCCCCGGTCTG^ 
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FIGURE 484 

MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGVCWLQQGQEATCSLVLQTDVTRAECCA 
SGNIDTAWSNLTHPGNKINLLGFLGLVHCLPCKDSCDGVECGPGKACRMLGGRPRCECAPDCS 
GLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHWCPRPQSCWDQTGS 
AHCWCRAAPCPVPSSPGQELCGNNNVTYISSCHMRQATCFLGRSIGVRHAGSCAGTPEEPPG 

GESAEEEENFV 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glycosylation sites. 

amino acids 73-77, 215-219 

Osteonectin domain proteins. 

amino acids 97-130, 169-202 
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FTGURE 485 

GCTCGAGGCCGGCGGCGGCGGGAGAGCGACCCGGGCGGCCTCGTAGCGGGGCCCCGGATCCCC 

GAGTGGCGGCCGGAGCCTCGAAAAGAGATTCTCAGCGCTGATTTTGAGM6ATGGGCTTGGGA 

AACGGGCGTCGCAGCATGAAGTCGCCGCCCCTCGTGCTGGCCGCCCTGGTGGCCTGCATCATC 

GTCTTGGGCTTCAACTACTGGATTGCGAGCTCCCGGAGCGTGGACCTCCAGACACGGATCATG 

GAGCTGGAAGGCAGGGTCCGCAGGGCGGCTGCAGAGAGAGGCGCCGTGGAGCTGAAGAAGAAC 

GAGTTCCAGGGAGAGCTGGAGAAGCAGCGGGAGCAGCTTGACAAAATCCAGTCCAGCCACAAC 

TTCCAGCTGGAGAGCGTCAACAAGCTGTACCAGGACGAAAAGGCGGTTTTGGTGAATAACATC 

ACCACAGGTGAGAGGCTCATCCGAGTGCTGCAAGACCAGTTAAAGACCCTGCAGAGGAATTAC 

GGCAGGCTGCAGCAGGATGTCCTCCAGTTTCAGAAGAACCAGACCAACCTGGAGAGGAAGTTC 

TCCTACGACCTGAGCCAGTGCATCAATCAGATGAAGGAGGTGAAGGAACAGTGTGAGGAGCGA 

ATAGAAGAGGTCACCAAAAAGGGGAATGAAGCTGTAGCTTCCAGAGACCTGAGTGAAAACAAC 

GACCAGAGACAGCAGCTCCAAGCCCTCAGTGAGCCTCAGCCCAGGCTGCAGGCAGCAGGCCTG 

CCACACACAGAGGTGCCACAAGGGAAGGGAAACGTGCTTGGTAACAGCAAGTCCCAGACACCA 

GCCCCCAGTTCCGAAGTGGTTTTGGATTCAAAGAGACAAGTTGAGAAAGAGGAAACCAATGAG 

ATCCAGGTGGTGAATGAGGAGCCTCAGAGGGACAGGCTGCCGCAGGAGCCAGGCCGGGAGCAG 

GTGGTGGAAGACAGACCTGTAGGTGGAAGAGGCTTCGGGGGAGCCGGAGAACTGGGCCAGACC 

CCACAGGTGCAGGCTGCCCTGTCAGTGAGCCAGGAAAATCCAGAGATGGAGGGCCCTGAGCGA 

GACCAGCTTGTCATCCCCGACGGACAGGAGGAGGAGCAGGAAGCTGCCGGGGAAGGGAGAAAC 

CAGCAGAAACTGAGAGGAGAAGATGACTACAACATGGATGAAAATGAAGCAGAATCTGAGACA 

GACAAGCAAGCAGCCCTGGCAGGGAATGACAGAAACATAGATGTTTTTAATGTTGAAGATCAG 

AAAAGAGACACCATAAATTfACTTGATCAGCGTGAAAAGCGGAATCATACACTCTGAATTGAA 

CTGGAATCACATATTTCACAACAGGGCCGAAGAGATGACTATAAAATGTTCATGAGGGACTGA 

ATACTGAAAACTGTGAAATGTACTAAATAAAATGTACATCTGA 
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FIGURE 486 

MMGLGNGRRSMKS P PLVLAALVAC 1 1 VLG FN YW I AS SRS VDLQTRI MELEGRVRRAAAERGAV 
ELKKNEFQGELEKQREQLDKIQSSHNFQLESVNKLYQDEKAVLVNNITTGERLIRVLQDQLKT 
LQRNYGRLQQDVLQFQKNQTNLERKFSYDLSQCINQMKEVKEQCEERIEEVTKKGNEAVASRD 
LSENNDQRQQLQALSEPQPRLQAAGLPHTEVPQGKGNVLGNSKSQTPAPSSEWLDSKRQVEK 
EETNEIQWNEEPQRDRLPQEPGREQWEDRPVGGRGFGGAGELGQTPQVQAALSVSQENPEM 
EGPERDQLVIPDGQEEEQEAAGEGRNQQKLRGEDDYNMDENEAESETDKQAALAGNDRNIDVF 
NVEDQKRDTINLLDQREKRNHTL 

Iinportant features: 
Signal peptide: 

amino acids 1-29 
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FTflPRE 487 

AACTCAAACTCCTCTCTCTGGGAAAACGCGGTGCTTGCTCCTCCCGGAGTGGCCTTGGCAGGG 

TGTTGGAGCCCTCGGTCTGCCCCGTCCGGTCTCTGGGGCCAAGGCTGGGTTTCCCTCMGTAT 

GGCAAGAGCTCTACTCGTGCGGTGCTTCTTCTCCTTGGCATACAGCTCACAGCTCTTTGGCCT 

ATAGCAGCTGTGGAAATTTATACCTCCCGGGTGCTGGAGGCTGTTAATGGGACAGATGCTCGG 

TTAAAATGCACTTTCTCCAGCTTTGCCCCTGTGGGTGATGCTCTAACAGTGACCTGGAATTTT 

CGTCCTCTAGACGGGGGACCTGAGCAGTTTGTATTCTACTACCACATAGATCCCTTCCAACCC 

ATGAGTGGGCGGTTTAAGGACCGGGTGTCTTGGGATGGGAATCCTGAGCGGTACGATGCCTCC 

ATCCTTCTCTGGAAACTGCAGTTCGACGACAATGGGACATACACCTGCCAGGTGAAGAACCCA 

CCTGATGTTGATGGGGTGATAGGGGAGATCCGGCTCAGCGTCGTGCACACTGTACGCTTCTCT 

GAGATCCACTTCCTGGCTCTGGCCATTGGCTCTGCCTGTGCACTGATGATCATAATAGTAATT 

GTAGTGGTCCTCTTCCAGCATTACCGGAAAAAGCGATGGGCCGAAAGAGCTCATAAAGTGGTG 

GAGATAAAATCAAAAGAAGAGGAAAGGCTCAACCAAGAGAAAAAGGTCTCTGTTTATTTAGAA 

GACACAGACMCAATTTTAGATGGAAGCTGAGATGATTTCCAAGAACAAGAACCCTAGTATT 

TCTTGAAGTTAATGGAAACTTTTCTTTGGCTTTTCCAGTTGTGACCCGTTTTCCAACCAGTTC 

TGCAGCATATTAGATTCTAGACAAGCAACACCCCTCTGGAGCCAGCACAGTGCTCCTCCATAT 

CACCAGTCATACACAGCCTCATTATTAAGGTCTTATTTAATTTCAGAGTGTAAATTTTTTCAA 

GTGCTCATTAGGTTTTATAAACAAGAAGCTACATTTTTGCCCTTAAGACACTACTTACAGTGT 

TATGACTTGTATACACATATATTGGTATCAAAGGGGATAAAAGCCAATTTGTCTGTTACATTT 

CCTTTCACGTATTTCTTTTAGCAGCACTTCTGCTACTAAAGTTAATGTGTTTACTCTCTTTCC 

TTCCCACATTCTCAATTAAAAGGTGAGCTAAGCCTCCTCGGTGTTTCTGATTAACAGTAAATC 

CTAAATTCAAACTGTTAAATGACATTTTTATTTTTATGTCTCTCCTTAACTATGAGACACATC 

TTGTTTTACTGAATTTCTTTCAATATTCCAGGTGATAGATTTTTGTCG 
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FIGURE 488 

MYGKSSTRAVLLLLGIQLTALWPIAAVEIYTSRVLEAVNGTDARLKCTFSSFAPVGDALTVTW 
NFRPLDGGPEQFVFYYHIDPFQPMSGRFKDRVSWDGNPERYDASILLWKLQFDDNGTYTCQVK 
NPPDVDGVIGEIRLSWHTVRFSEIHFLALAIGSACALMI 1 1 VI WVLFQHYRKKRWAERAHK 

WE I KS KEEERLNQEKKVS VYLE DT D 
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489/550 

AAGCAACCAAACTGCAAGCTTTGGGAGTTGTT^ 
AACGCCAGAGGGAGGCGGCTGGCCCGGCGGCAGGCTCT 

GCTGTGGGTGTCGGTGGTCGCAGCCTTG^ 

GAGGCGGAGAGCAGCCAAAGCGCCC^^ 
GTTAACATTTCATCCAGGAAGTCAGGTAGTGAAAC^^ 

TGGGACTTCCTTTCTGAATGCCTACAC^^ 
GTGGAGTGGCCTCTTCACTCACTTAACAGAATCTT^ 

TTATACAACATGGATGGATGTCATGGAGAGG^ 
GGACTATACTTCAGGACATCACTCCATTAGTAAT^^ 

TTTCTTACTCAGACAAGAAGGCAGGCCCATGGTTAAlCim gg ^ gc ^ t 

AGTGATGGAAAGGGATTGGCAGAMACAGACAAA^^ 

TAATTACACTGAACCATTTGTTATTTACTTG^ 

ATCTTCTGGAGAAAATTTTGGATCTTCAACATTTCACAC^ 

GTCTCATGATGCCATCAAAATCCCA^GTGGTCACOT 

TTACTCTTCTTATACAAAAAACTGCACTG^ 
AGCATTTTATTATGCTATGTGTGCTGAG^ 
TCATCAATTAGATCTTCTTCAGAAAACTATTGTCAT^ 

CATGGAACATCGACAGTTTTATAAAAT^ 
GATGATGGGACCAGGAATTAAAGCCGGCCTACAA^ 

TTACCCTACCATGCTTGATATTGCTG^^ 
GTTGCCGTTATCATCAGAAACATTTAAG^ 

GMTCTGAGTGAATT^ 

CTGGAAATATATAGCCTATTCGGATGGTGCATCAATATT&u 
GGATCCAGATGAATTAACAAATGTTGCTGTA^T^ 

GAAGCTTCATTCCATTATAAACT^^ 

GC^GTTTATCAAGTGGAAACA^G^ 
GTGGCACCAAGACTGGCAGAAGGAACCAAGGAA^^ATG^ 

AACCCATATGAATCCAAGAGCAGTT^CAAAA^ 

ATAAATATATTACAAGATCATAATTATGTATTTTAAAl^ GC TGAGGAAAGCAGA 

TTTGGCCGGGCACAGTGGCTCACACCTG^ 

TCACAAGGTCAAGAGATTGAGACCATCCTGG^ 

AAAAAAAAAAAAAAAAAAA 
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490/550 

FIGURE 490 

MLLLWVSVVAALALAVLAPGAGEQRRRAAKAPNVVLVVSDSFDGRLTFHPGSQVVKLPFINFM 
KTRGTSFLNAYTNSPICCPSRAAMWSGLFTHLTESWNNFKGLDPNYTTWMDVMERHGYRTQKF 
GKLDYTSGHHSISNRVEAWTRDVAFLLRQEGRPMVNLIRNRTKVRVMERDWQNTDKAVNWLRK 
EAINYTEPFVIYLGLNLPHPYPSPSSGENFGSSTFHTSLYWLEKVSHDAIKIPKWSPLSEMHP 
VDYYSSYTKNCTGRFTKKEIKNIRAFYYAMCAETDAMLGEIILALHQLDLLQKTIVIYSSDHG 
ELAMEHRQFYKMSMYEASAHVPLLMMGPGIKAGLQVSNWSLVDIYPTMLDIAGIPLPQNLSG 
YSLLPLSSETFKNEHKVKNLHPPWILSEFHGCNVNASTYMLRTNHWKYIAYSDGASILPQLFD 
LSSDPDELTNVAVKFPEITYSLDQKLHSIINYPKVSASVHQYNKEQFIKWKQSIGQNYSNVIA 
NLRWHQDWQKEPRKYENAI DQWLKTHMN PRAV 

Important features: 
Signal peptide: 

amino acids 1-15 

N-glycosylation sites . 

amino acids 108-111, 166-169, 193-196, 262-265, 375-378, 413-416, 
498-501 

Sulfa tases proteins: 

amino acids 286-315, 359-369, 78-97 
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491/550 

FTGURE 491 

GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGA 
GCTTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCSSfi^C 

TGGCTTCTCCAAGGGCCTCTGGATGGA 

ATCCAGTGCAATCTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTT 
ATCCAGTGCAATCTCCTC^^ ^ w/ , ar , af , ar . TKGC eQ<j;^ l GCAGGTGGAGTCTTTTTCATCCTTGG 
CTGCCAGGA? 
AGGCCTCCTC 



GGGATTCATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTC 



CTGCCAGGAATCCCGAGCCAAAGACAGAGTGGCGGTAGCA 

TTCCCTGTTCTCCCTGA CCTTGCCAC AAGGAGCTCTCCAAGGCCTGG 



CTCCAACTACTACGATGCCTACCAAGCCCAACCTC 
. ^m<~i-/~n7v»r2TrAAGAGTGAGTTCAATTC 

GAAAAACAGTGGACAGCACCCCGAGGGCCA 



TGACAGGGTATGTGT^AGAAC 



TCAACCTCCCAAAGTCAAGAGTGAGTTCAATTCCTACAGCC 

rarrrrcCAGAGCTGGGGGGTGGCTGGGTCTGTGAAAAACA 
CAGGTGAGGGACACTACCACTGGATCGTGTCAGRAGGTGCTGCTGAGGATAGACTGACTTTGG 

CCATTf^ATTGAGCAAAGGCAGAAATGGGGGCTAGTGTAACAGCATGCAGGT^ 
GGATGCTCGCCATGCCAGCCTTTCTGTTTTCCTCACCTTGCTGCTCCCCTGCCCTAAGTCCCC 

AACCCTCAACTTGAAACCCCATTCCCTTAAGCCAGGACTCAGAGGATCCCTTTGCCCTCTGGT 

rC^GTCCATCCCCAAACCC.CTAATCACATCCCACTGACTGAC^^ 
AGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATTGCTGGGGATGGGAAGGAGAAGCAGT 

GOTTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTCCCTCCAAAGAAACTGATTGGCCC 

T^MACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCAGACTAATTTGTGCATGAACTG 

^ft^ftAACCATrcTACGGTATCCAGGGAACAGAAAGCAGGATGCAGGATGGGAGGACAGGAA 

GGGAGCCTGGGACATTTAAAAAAATA 
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492/550 

FIGURE 492 

MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQ 
CDIYSTLLGLPADIQAAQAMMVTSSAISSLACIISWGMRCTVFCQESRAKDRVAVAGGVFFI 
LGGLLGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSQR 
NRSNYYDAYQAQPLATRSSPRPGQPPKVKSEFNSYSLTGYV 

Important features: 
Signal peptide: 

amino acids 1-24 

Transmembrane domains : 

amino acids 82-102, 117-140, 163-182 

N-glycosylation site. 

amino acids 190-193 

PMP-22 / EMP / MP20 family proteins. 

amino acids 4 6-59 
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493/550 

GCACTGCTGCTGTCCCATCAGCTGCTCTGAAGCTCC^SGTGCCCAGAATCTTCGCTCCTGCT 
TATGTGTCAGTCTGTCTCCTCCTCTTGTGTCCAAGGGAAGTCATCGCTCCCGCTGGCTCAGAA 

CCATGGCTGTGCCAGCCGGCACCCAGGTGTGGAGACAAGATCTACAA 

TGTTACAATGACGCCATCGTGTCCCTGAGCGAGACCCGCCAATGTGGTCCCCCCTGCACCTTC 
TGGCCC^CTTTGAGCTCTGCTGTCTTGATTCCTTTGGCCTCACAAACGATTTTGTTGTGAAG 
CTGA^GGTTCAGGGTGTGAATTCCCAGTGCCACTCATCTCCCATCTCCAGTAAATGTGAAAGC 

ggaaataaataaagtggtttttccaatgtacacacctgtaaaa 
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494/550 

FIGURE 494 

MVPRIFAPAYVSVCLLLLCPREVIAPAGSEPWLCQPAPRCGDKIYNPLEQCCYNDAIVSLSET 
RQCGPPCTFWPCFELCCLDSFGLTNDFWKLKVQGVNSQCHSSPISSKCESRRRFP 

Important features: 
Signal peptide: 

amino acids 1-25 
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495/550 

EIGUBI_49£ 

CTCCACTGCAACCACCCAGAGCC^^ 

TCTGCATCTCCAGGCTCCTCTGCTCACACGGAGCCCCAGTGGCCCCCATGACTCCTTACCTGA 

TGCTGTGCCAGCCACACAAGAGATGTGGGGACAAGTTCTACGACCCCCTGCAGCACTGTTGCT 

ATGATGATGCCGTCGTGCCCTTGGCCAGGACCCAGACGTGTGGAAACTGCACCTTCAGAGTCT 

GCTTTGAGCAGTGCTGCCCCTGGACCTTCATGGTGAAGCTGATAAACCAGAACTGCGACTCAG 

CCCGGACCTCGGATGACAGGCTTTGTCGCAGTGTCAGCSMTGGAACATCAGGGGAACGATGA 

CTCCTGGATTCTCCTTCCTGGGTGGGCCTGGAGAAAGAGGCTGGTGTTACCTGAGATCTGGGA 

TGCTGAGTGGCTGTTTGGGGGCCAGAGAAACACACACTCAACTGCCCACTTCATTCTGTGACC 

TGTCTGAGGCCCACCCTGCAGCTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGAATTCTGGA 

CAGCATGAGATGCGTGTGCTGATGGGGGCCCAGGGACTCTGAACCCTCCTGATGACCCCTATG 

GCCAACATCAACCCGGCACCACCCCAAGGCTGGCTGGGGAACCCTTCACCCTTCTGTGAGATT 

TTCCATCATCTCAAGTTCTCTTCTATCCAGGAGCAAAGCACAGGATCATAATAAATTTATGTA 

CTTTATAAATGAAAA 
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496/550 

FIGURE 496 

MAPRGCIVAVFAIFCISRLLCSHGAPVAPMTPYLMLCQPHKRCGDKFYDPLQHCCYDDAWPL 
ARTQTCGNCTFRVCFEQCCPWTFMVKLINQNCDSARTSDDRLCRSVS 

Important features: 
Signal peptide: 

amino acids 1-24 
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497/550 

FT CURE 497 

TGAAGGACTTTTCCAGGACCCAAGGCCACACACTGGAAGTCTTGCAGCTGAAGGGAGGCACTC 

^^^^^^^^^ 

ggaga??tcaaacttcggato 

GGTCTTCTCTC^ATTTGGCATGTCCTTGGCCATGACAGGCTTGATGCTGGGGGCCACAGG 

SSScagItcaa^^ 

CCTGCC^CcScTTTAAGGGACTCAGAGAGACCCTCTC^ 

arArrrrAGTTTTGCC^CATCCACAAGGATTTTGATGTCAAAGAGACTTTCTTCAATTTATC 

gctca?gaa™acatS 
™?gaccc^^^ 

rrrr ATrATGTACGGTGCAGGCAAGTTTGCCTCCACCTTTGACAAGAATTTTCGTTGTCATGT 
^CA^GCCCTTGAAGACTACCTGACC^CAGACTTGGTGGAGACATGGCTCAG 

aScagaISS 

gISgct^gcaga^ 

aSSgI^gS^ 

Saacaotc^^ 
cactg^gagaca^gggc^ggggagaatt 

^^^TTTAATGTTTTTGGACCATGGTTGACCATGGTTAACT 

^SSgga?aagggLgactactacaa^^ 

AAAAAAAAAA 
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498/550 

FIGURE 498 

MKWPSLLLSVLLAQVWLVPGLAPSPQSPETPAPQNQTSRVVQAPREEEEDEQEASEEKAGEE 
EKAWLMASRQQLAKETSNFGFSLLRKISMRHDGNMVFSPFGMSLAMTGLMLGATGPTETQIKR 
GLHLQALKPTKPGLLPSLFKGLRETLSRNLELGLSQGSFAFIHKDFDVKETFFNLSKRYFDTE 
CVPMNFRNASQAKRLMNHYINKETRGKIPKLFDEINPETKLILVDYILFKGKWLTPFDPVFTE 
VDT FHLDKYKT I KVPMMYGAGKFASTFDKN FRCHVLKLPYQGNATMLWLMEKMGDHLALEDY 
LTTDLVETWLRNMKTRNMEVFFPKFKLDQKYEMHELLRQMGIRRIFSPFADLSELSATGRNLQ 
VSRVLRRTVIEVDERGTEAVAGILSEITAYSMPPVIKVDRPFHFMIYEETSGMLLFLGRWNP 

TLL 
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499/550 

FIGURE_4M 

CTAGCCTGCGCCAAGGGGTAGTGAGACCGCGCGGCAACAGCTTGCGGCTGCGGGGAGCTCCCG 

TGGGCGCTCCGCTGGCTGTGCAGGCGGCCMGGATTCCTTGCGGAAAATGCTGATCTCAGTCG 

CAATGCTGGGCGCAGGGGCTGGCGTGGGCTACGCGCTCCTCGTTATCGTGACCCCGGGAGAGC 

GGCGGAAGCAGGAAATGCTAAAGGAGATGCCACTGCAGGACCCAAGGAGCAGGGAGGAGGCGG 

CCAGGACCCAGCAGCTATTGCTGGCCACTCTGCAGGAGGCAGCGACCACGCAGGAGAACGTGG 

CCTGGAGGAAGAACTGGATGGTTGGCGGCGAAGGCGGCGCCAGCGGGAGGTCACCGTGAGACC 

GGACTTGCCTCCGTGGGCGCCGGACCTTGGCTTGGGCGCAGGAATCCGAGGCAGCCTTTCTCC 

TTCGTGGGCCCAGCGGAGAGTCCGGACCGAGATACCATGCCAGGACTCTCCGGGGTCCTGTGA 

GCTGCCGTCGGGTGAGCACGTTTCCCCCAAACCCTGGACTGACTGCTTTAAGGTCCGCAAGGC 

GGGCCAGGGCCGAGACGCGAGTCGGATGTGGTGAACTGAAAGAACCAATAAAATCATGTTCCT 

(XAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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500/550 

FIGURE 500 

MDSLRKMLISVAMLGAGAGVGYALLVIVTPGERRKQEMLKEMPLQDPRSREEAARTQQLLLAT 
LQEAATTQENVAWRKNWMVGGEGGASGRSP 

Important features: 
Signal peptide: 

amino acids 1-18 
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501/550 
FT CURE 501 

CAGGAGAGAAGGCACCGCCCCCACCCCGCCTCCAAAGCTAACCCTCGGGCTTGAGGGGAAGAG 

GCTGACTGTACGTTCCTTCTACTCTGGCACCACTCTCCAGGCTGCCMGGGGCCCAGCACCCC 

TCTCCTCATCTTGTTCCTTTTGTCATGGTCGGGACCCCTCCAAGGACAGCAGCACCACCTTGT 

GGAGTACATGGAACGCCGACTAGCTGCTTTAGAGGAACGGCTGGCCCAGTGCCAGGACCAGAG 

TAGTCGGCATGCTGCTGAGCTGCGGGACTTCAAGAACAAGATGCTGCCACTGCTGGAGGTGGC 

AGAGAAGGAGCGGGAGGCACTCAGAACTGAGGCCGACACCATCTCCGGGAGAGTGGATCGTCT 

GGAGCGGGAGGTAGACTATCTGGAGACCCAGAACCCAGCTCTGCCCTGTGTAGAGTTTGATGA 

GAAGGTGACTGGAGGCCCTGGGACCAAAGGCAAGGGAAGAAGGAATGAGAAGTACGATATGGT 

GACAGACTGTGGCTACACAATCTCTCAAGTGAGATCAATGAAGATTCTGAAGCGATTTGGTGG 

CCCAGCTGGTCTATGGACCAAGGATCCACTGGGGCAAACAGAGAAGATCTACGTGTTAGATGG 

GACACAGAATGACACAGCCTTTGTCTTCCCAAGGCTGCGTGACTTCACCCTTGCCATGGCTGC 

CCGGAAAGCTTCCCGAGTCCGGGTGCCCTTCCCCTGGGTAGGCACAGGGCAGCTGGTATATGG 

TGGCTTTCTTTATTTTGCTCGGAGGCCTCCTGGAAGACCTGGTGGAGGTGGTGAGATGGAGAA 

CACTTTGCAGCTAATCAAATTCCACCTGGCAAACCGAACAGTGGTGGACAGCTCAGTATTCCC 

AGCAGAGGGGCTGATCCCCCCCTACGGCTTGACAGCAGACACCTACATCGACCTGGTAGCTGA 

TGAGGAAGGTCTTTGGGCTGTCTATGCCACCCGGGAGGATGACAGGCACTTGTGTCTGGCCAA 

GTTAGATCCACAGACACTGGACACAGAGCAGCAGTGGGACACACCATGTCCCAGAGAGAATGC 

TGAGGCTGCCTTTGTCATCTGTGGGACCCTCTATGTCGTCTATAACACCCGTCCTGCCAGTCG 

GGCCCGCATCCAGTGCTCCTTTGATGCCAGCGGCACCCTGACCCCTGAACGGGCAGCACTCCC 

TTATTTTCCCCGCAGATATGGTGCCCATGCCAGCCTCCGCTATAACCCCCGAGAACGCCAGCT 

CTATGCCTGGGATGATGGCTACCAGATTGTCTATAAGCTGGAGATGAGGAAGAAAGAGGAGGA 

GGTT3mGGAGCTAGCCTTGTTTTTTGCATCTTTCTCACTCCCATACATTTATATTATATCCC 

CACTAAATTTCTTGTTCCTCATTCTTCAAATGTGGGCCAGTTGTGGCTCAAATCCTCTATATT 

TTTAGCCAATGGCAATCAAATTCTTTCAGCTCCTTTGTTTCATACGGAACTCCAGATCCTGAG 

TAATCCTTTTAGAGCCCGAAGAGTCAAAACCCTCAATGTTCCCTCCTGCTCTCCTGCCCCATG 

TCAACAAATTTCAGGCTAAGGATGCCCCAGACCCAGGGCTCTAACCTTGTATGCGGGCAGGCC 

CAGGGAGCAGGCAGCAGTGTTCTTCCCCTCAGAGTGACTTGGGGAGGGAGAAATAGGAGGAGA 

CGTCCAGCTCTGTCCTCTCTTCCTCACTCCTCCCTTCAGTGTCCTGAGGAACAGGACTTTCTC 

CACATTGTTTTGTATTGCAACATTTTGCATTAAAAGGAAAATCCACAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAW 
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502/550 

FIGURE 502 

MGPSTPLLILFLLSWSGPLQGQQHHLVEYMERRLAALEERLAQCQDQSSRHAAELRDFKNKML 
PLLEVAEKEREALRTEADTISGRVDRLEREVDYLETQNPALPCVEFDEKVTGGPGTKGKGRRN 
EKYDMVTDCGYTISQVRSMKILKRFGGPAGLWTKDPLGQTEKIYVLDGTQNDTAFVFPRLRDF 
TLAMAARKASRVRVPFPWVGTGQLVYGGFLYFARRPPGRPGGGGEMENTLQLIKFHLANRTW 
DSSVFPAEGLI PPYGLTADTYI DLVADEEGLWAVYATREDDRHLCLAKLDPQtLDTEQQWDT P 
CPRENAEAAFVICGTLYWYNTRPASRARIQCSFDASGTLTPERAALPYFPRRYGAHASLRYN 
PRERQLYAWDDGYQIVYKLEMRKKEEEV . 

Important features: 
Signal peptide: 

amino acids 1-21 



N-glycosylation sites. 

amino acids 177-180, 248-251 
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503/550 
FT CURE 503 

TGCGGCGCAGTGtAGACCTGGGAGG^TGGGCGGCCTGCTGCTGGCTGCTTTTCTGGCTTTGGT 

CTCGGTGCCCAGGGCCCAGGCCGTGTGGTTGGGAAGACTGGACCCTGAGCAGCTTCTTGGGCC 

CTGGTACGTGCTTGCGGTGGCCTCCCGGGAAAAGGGCTTTGCCATGGAGAAGGACATGAAGAA 

CGTCGTGGGGGTGGTGGTGACCCTCACTCCAGAAAACAACCTGCGGACGCTGTCCTCTCAGCA 

CGGGCTGGGAGGGTGTGACCAGAGTGTCATGGACCTGATAAAGCGAAACTCCGGATGGGTGTT 

TGAGAATCCCTCAATAGGCGTGCTGGAGCTCTGGGTGCTGGCCACCAACTTCAGAGACTATGC 

CATCATCTTCACTCAGCTGGAGTTCGGGGACGAGCCCTTCAACACCGTGGAGCTGTACAGTCT 

GACGGAGACAGCCAGCCAGGAGGCCATGGGGCTCTTCACCAAGTGGAGCAGGAGCCTGGGCTT 

CCTGTCACAGTAGCAGGCCCAGCTGCAGAAGGACCTCACCTGTGCTCACAAGATCCTTCTGTG 

AGTGCTGCGTCCCCAGTAGGGATGGCGCCCACAGGGTCCTGTGACCTCGGCCAGTGTCCACCC 

ACCTCGCTCAGCGGCTCCCGGGGCCCAGCACCAGCTCAGAATAAAGCGATTCCACAGCA 
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504/550 

FIGURE 504 

MGGLLLAAFLALVSVPEU\QAVWLGRLDPEQLLGPWYVLAVASREKGFAMEKDMKNWGVWTL 
TPENNLRTLSSQHGLGGCDQSVMDLIKRNSGWVFENPSIGVLELWVLATNFRDYAIIFTQLEF 
GDEPFNTVELYSLTETASQEAMGLFTKWSRSLGFLSQ 

Important features: 
Signal peptide: 

amino acids 1-20 
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505/550 
FTftTJRE 505 

GTTCCGCAGATGCAGAGGTTGAGGTGGCTGCGGGACTGGAAGTCATCGGGCAGAGGTCTCACA 

GCAGCCAAGGAACCTGGGGCCCGCTCCTCCCCCCTCCAGGCCATGAGGATTCTGCAGTTAATC 

CTGCTTGCTCTGGCAACAGGGCTTGTAGGGGGAGAGACCAGGATCATCAAGGGGTTCGAGTGC 

AAGCCTCACTCCCAGCCCTGGCAGGCAGCCCTGTTCGAGAAGACGCGGCTACTCTGTGGGGCG 

ACGCTCATCGCCCCCAGATGGCTCCTGACAGCAGCCCACTGCCTCAAGCCCCGCTACATAGTT 

CACCTGGGGCAGCACAACCTCCAGAAGGAGGAGGGCTGTGAGCAGACCCGGACAGCCACTGAG 

TCCTTCCCCCACCCCGGCTTCAACAACAGCCTCCCCAACAAAGACCACCGCAATGACATCATG 

CTGGTGAAGATGGCATCGCCAGTCTCCATCACCTGGGCTGTGCGACCCCTCACCCTCTCCTCA 

CGCTGTGTCACTGCTGGCACCAGCTGCCTCATTTCCGGCTGGGGCAGCACGTCCAGCCCCCAG 

TTACGCCTGCCTCACACCTTGCGATGCGCCAACATCACCATCATTGAGCACCAGAAGTGTGAG 

AACGCCTACCCCGGCAACATCACAGACACCATGGTGTGTGCCAGCGTGCAGGAAGGGGGCAAG 

GACTCCTGCCAGGGTGACTCCGGGGGCCCTCTGGTCTGTAACCAGTCTCTTCAAGGCATTATC 

TCCTGGGGCCAGGATCCGTGTGCGATCACCCGAAAGCCTGGTGTCTACACGAAAGTCTGCAAA 

TATGTGGACTGGATCCAGGAGACGATGAAGAACAATTaSAGTGGACCCACCCACCACAGCCCA 

TCACCCTCCATTTCCACTTGGTGTTTGGTTCCTGTTCACTCTGTTAATAAGAAACCCTAAGCC 

AAGACCCTCTACGAACATTCTTTGGGCCTCCTGGACTACAGGAGATGCTGTCACTTAATAATC 

AACCTGGGGTTCGAAATCAGTGAGACCTGGATTCAAATTCTGCCTTGAAATATTGTGACTCTG 

GGAATGACAACACCTGGTTTGTTCTCTGTTGTATCCCCAGCCCCAAAGACAGCTCCTGGCCAT 

ATATCAAGGTTTCAATAAATATTTGCTAAATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAA 
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506/550 

FIGURE 506 

MRILQLILLALATGLVGGETRIIKGFECKPHSQPWQAALFEKTRLLCGATLIAPRWLLTAAHC 
LKPRYIVHLGQHNLQKEEGCEQTRTATESFPHPGFNNSLPNKDHRNDIMLVKMASPVSITWAV 
RPLTLSSRCVTAGTSCLISGWGSTSSPQLRLPHTLRCANITIIEHQKCENAYPGNITDTMVCA 
SVQEGGKDSCQGDSGGPLVCNQSLQGIISWGQDPCAITRKPGVYTKVCKYVDWIQETMKNN 

Important features: 
Signal peptide: 

amino acids 1-18 

Serine proteases, trypsin family, histidine active site. 

amino acids 58-63 

N-glycosylation sites. 

amino acids 99-102, 165-168, 181-184, 2.10-213 

Glycosaminoglycan attachment site. 

amino acids 145-148 

Kringle domain proteins. 

amino acids 197-209, 47-64 

Serine proteases, trypsin family, histidine protein 

amino acids 199-209, 47-63, 220-243 

Apple domain proteins 

amino acids 222-249, 189-222 
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507/550 

FIGURE 507 

CTGGGATCAGCCACTGCAGCTCCCTGAGCACTCTCTACAGAGACGCGGACCCCAGACaTgAGG 
AGGCTCCTCCTGGTCACCAGCCTGGTGGTTGTGCTGCTGTGGGAGGCAGGTGCAGTCCCAGCA 
CCCAAGGTCCCTATCAAGATGCAAGTCAAACACTGGCCCTCAGAGCAGGACCCAGAGAAGGCC 
TGGGGCGCCCGTGTGGTGGAGCCTCCGGAGAAGGACGACCAGCTGGTGGTGCTGTTCCCTGTC 
CAGAAGCCGAAACTCTTGACCACCGAGGAGAAGCCACGAGGTCAGGGCAGGGGCCCCATCCTT 
CCAGGCACCAAGGCCTGGATGGAGACCGAGGACACCCTGGGCCGTGTCCTGAGTCCCGAGCCC 
GACCATGACAGCCTGTACCACCCTCCGCCTGAGGAGGACCAGGGCGAGGAGAGGCCCCGGTTG 
TGGGTGATGCCAAATCACCAGGTGCTCCTGGGACCGGAGGAAGACCAAGACCACATCTACCAC 
CCCCAGTAGGGCTCCAGGGGCCATCACTGCCCCCGCCCTGTCCCAAGGCCCAGGCTGTTGGGA 
CTGGGACCCTCCCTACCCTGCCCCAGCTAGACAAATAAACCCCAGCAGGCAAAAAAAAAAAAA 

AAAAAA 
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508/550 

FIGURE 508 

MRRLLLVTSLVWLLWEAGAVPAPKVPIKMQVKHWPSEQDPEKAWGARVVEPPEKDDQLVVLF 
PVQKPKLLTTEEKPRGQGRGPILPGTKAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQGEERP 
RLWVMPNHQVLLGPEEDQDHIYHPQ 
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509/550 

FIGURE 509 

GCGGAGCCGGCGCCGGCTGCGCAGAGGAGCCGCTCTCGCCGCCGCCACCTCGGCTGGGAGCCC 

ACGAGGCTGCCGCATCCTGCCCTCGGAACAATgGGACTCGGCGCGCGAGGTGCTTGGGCCGCG 

CTGCTCCTGGGGACGCTGCAGGTGCTAGCGCTGCTGGGGGCCGCCCATGAAAGCGCAGCCATG 

GCGGCATCTGCAAACATAGAGAATTCTGGGCTTCCACACAACTCCAGTGCTAACTCAACAGAG 

ACTCTCCAACATGTGCCTTCTGACCATACAAATGAAACTTCCAACAGTACTGTGAAACCACCA 

ACTTCAGTTGCCTCAGACTCCAGTAATACAACGGTCACCACCATGAAACCTACAGCGGCATCT 

AATACAACAACACCAGGGATGGTCTCAACAAATATGACTTCTACCACCTTAAAGTCTACACCC 

AAAACAACAAGTGTTTCACAGAACACATCTCAGATATCAACATCCACAATGACCGTAACCCAC 

AATAGTTCAGTGACATCTGCTGCTTCATCAGTAACAATCACAACAACTATGCATTCTGAAGCA 

AAGAAAGGATCAAAATTTGATACTGGGAGCTTTGTTGGTGGTATTGTATTAACGCTGGGAGTT 

TTATCTATTCTTTACATTGGATGCAAAATGTATTACTCAAGAAGAGGCATTCGGTATCGAACC 

ATAGATGAACATGATGCCATCATT3CAAGGAAATCCATGGACCAAGGATGGAATACAGATTGAT 

GCTGCCCTATCAATTAATTTTGGTTTATTAATAGTTTAAAACAATATTCTCTTTTTGAAAATA 

GTATAAACAGGCCATGCATATAATGTACAGTGTATTACGTAAATATGTAAAGATTCTTCAAGG 

TAACAAGGGTTTGGGTTTTGAAATAAACATCTGGATCTTATAGACCGTTCATACAATGGTTTT 

AGCAAGTTCATAGTAAGACAAACAAGTCCTATCTTTTTTTTTTGGCTGGGGTGGGGGCATTGG 

TCACATATGACCAGTAATTGAAAGACGTCATCACTGAAAGACAGAATGCCATCTGGGCATACA 

AATAAGAAGTTTGTCACAGCACTCAGGATTTTGGGTATCTTTTGTAGCTCACATAAAGAACTT 

CAGTGCTTTTCAGAGCTGGATATATCTTAATTACTAATGCCACACAGAAATTATACAATCAAA 

CTAGATCTGAAGCATAATTTAAGAAAAACATCAACATTTTTTGTGCTTTAAACTGTAGTAGTT 

GGTCTAGAAACAAAATACTCC 
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510/550 

FIGURE 510 

MGLGARGAWAALLLGTLQVLALLGAAHESAAMAASANI EN SGLPHNSSANSTETLQHVPSDHT 
NETSNSTVKPPTSVASDSSNTTVTTMKPTAASNTTTPGMVSTNMTSTTLKSTPKTTSVSQNTS 
QISTSTMTVTHNSSVTSAASSVTITTTMHSEAKKGSKFDTGSFVGGIVLTLGVLSILYIGCKM 

YYSRRGIRYRTIDEHDAII 
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511/550 

FTGURE 511 

GACTTTGCTTGAATGTTTACATTTTCTGCTCGCTGTCCTACATATCACAATATAGTGTTCACGTTTTGTTAAAAC 

TTTGGGGTGTCAGGAGTTGAGCTTGCTCAGCAAGCCAGCMGGCTAGGATGAGCTTTGTTATAGCAGCTTGCCAA. 

TTGGTGCTGGGCCTACTAATGACTTCATTAACCGAGTCTTCCATACAGAATAGTGAGTGTCCACAACTTTGCGTA 

TGTGAAATTCGTCCCTGGTTTACCCCACAGTCAACTTACAGAGAAGCCACCACTGTTGATTGCAATGACCTCCGC 

TTAACAAGGATTCCCAGTAACCTCTCTAGTGACACACAAGTGCTTCTCTTACAGAGCAATAACATCGCGAAGACT 

GTGGATGAGCTGCAGCAGCTTTTCAACTTGACTGAACTAGATTTCTCCCAAAACAACTTTACTAACATTAAGGAG 

GTCGGGCTGGCAAACCTAACCCAGCTCACAACGCTGCATTTGGAGGAAAATCAGATTACCGAGATGACTGATTAC . 

TGTCTACAAGACCTCAGCAACCTTCAAGAACTCTACATCAACCACAACCAAATTAGCACTATTTCTGCTCATGCT 

TTTGCAGGCTTAAAAAATCTATTAAGGCTCCACCTGAACTCCAACAAATTGAAAGTTATTGATAGTCGCTGGTTT 

GATTCTACACCCAACCTGGAAATTCTCATGATCGGAGAAAACCCTGTGATTGGAATTCTGGATATGAACTTCAAA 

CCCCTCGCAAATTTGAGAAGCTTAGTTTTGGCAGGAATGTATCTCACTGATATTCCTGGAAATGCTTTGGTGGGT 

CTGGATAGCCTTGAGAGCCTGTCTTTTTATGATAAC7UUICTGGTTAAAGTCCCTCAACTTGCCCTGCAAAAAGTT 

CCAAATTTGAAATTCTTAGACCTCAACAAAAACCCC^^ 

CGGTTAAAAGAACTGGGAATCAACAATATGGGCGAGCTCGTTTCTGTCGACCGCTATGCCCTGGATAAOT 

GAACTCACAAAGCTGGAAGCCACCAATAACCCTAAACTCTCTTACATCCACCGCTTGGCTTTCCGAAGTGTCCCT 

GCTCTGGAAAGCTTGATGCTGAACAACAATGCCTTGAATGCCATTTACCAAAAGACAGTCGAATCCCTCCCCAAT 

CTGCGTGAGATCAGTATCCATAGCAATCCCCTCAGGTGTGACTGTGTGATCCACTGGATTAACTCCAACAAAACC 

AACATCCGCTTCATGGAGCCCCTGTCCATGTTCTGTGCCATGCCGCCCGAATATAAAGGGCACCAGGTGAAGGAA 

GTTTTAATCCAGGATTCGAGTGAACAGTGCCTCCCAATGATATCTCACGACAGCTTCCCAAATCGTTTAAACGTG 

GATATCGGCACGACGGTTTTCCTAGACTGTCGAGGCATGGCTGAGCCAGAACCTGAAATTTACTGGGTCACTCCC 

ATTGGAAATAAGATAACTGTGGAAACCCTTTCAGATAAATACAAGCTAAGTAGCGAAGGTACCTTGGAAATATCT 

AACATACAAATTGAAGACTCAGGAAGATACACATGTGTTGCCCAGAATGTCCAAGGGGCAGACACTCGGGTGGCA 

ACAATTAAGGTTAACGGGACCCTTCTGGATGGTACCCAGGTGCTAAAAATATACGTCAAGCAGACAGAATCCCAT 

TCCATCTTAGTGTCCTGGAAAGTTAATTCCAATGTCATGACGTCAAACTTAAAATGGTCGTCTGCCACCATGAAG 

ATTGATAACCCTCACATAACATATACTGCCAGGGTCCCAGTCGATGTCCATGAATACAACCTAACGCATCTGCAG 

CCTTCCACAGATTATGAAGTGTGTCTCACAGTGTCGAATATTCATCAGCAGACTCAAAAGTCATGCGTAAATGTC 

ACAACCAAAAATGCCGCCTTCGCAGTGGACATCTCTGATCAAGAAACCAGTACAGCCCTTGCTGCAGTAATGGGG 

TCTATGTTTGCCGTCATTAGCCTTGCGTCCATTGCTGTGTACTTTGCCAAAAGATTTAAGAGAAAAAACTACCAC 

CACTCATTAAAAAAGTATATGCAAAAAACCTCTTCAATCCCACTAAATGAGCTGTACCCACCACTCATTAACCTC 

TGGGAAGGTGACAGCGAGAAAGACAARGATGGTTCTGCAGACACCAAGCCAACCCAGGTCGACACATCCAGAAGC 

TATTACATGTGGTAACTCAGAGGATATTTTGCTTCTGGTAGTAAGGAGCACAAAGACGTTTTTGCTTTATTCTGC 

AAAAGTGAACAAGTTGAAGACTTTTGTATTTTTGACTTTGCTAGTTTGTGGCAGAGTGGAGAGGACGGGTGGATA 

TTTCAAATTTTTTTAGTATAGCGTATCGCAAGGGTTTGACACGGCTGCCAGCGACTCTAGGCTTCCAGTCTGTGT 

TTGGTTTTTATTCTTATCATTATTATGATTGTTATTATATTATTATTTTATTTTAGTTGTTGTGCTAAACTCAAT 

AATGCTGTTCTAACTACAGTGCTCAATAAAATGATTAATGACAGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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512/550 

FIGURE 512 

IMARMSFVIAACQLVLGLLMTSLTESSIQNSECPQLCVCEIRPWFTPQSTYREATTVDCNDLRL 
TRIPSNLSSDTQVLLLQSNNIAKTVDELQQLFNLTELDFSQNNFTNIKEVGLANLTQLTTLHL 
EENQITEMTDYCLQDLSNLQELYINHNQISTISAHAFAGLKNLLRLHLNSNKLKVIDSRWFDS 
TPNLEILMIGENPVIGILDMNFKPLANLRSLVLAGMYLTDIPGNALVGLDSLESLSFYDNKLV 
KVPQLALQKVPNLKFLDLNKNPIHKIQEGDFKNMLRLKELGINNMGELVSVDRYALDNLPELT 
KLEATNNPKLSYIHRLAFRSVPALESLMLNNNALNAIYQKTVESLPNLREISIHSNPLRCDCV 
IHWINSNKTNIRFMEPLSMFCAMPPEYKGHQVKEVLIQDSSEQCLPMISHDSFPNRLNVDIGT 
TVFLDCRT^MAEPEPEIYWVTPIGNKITVETLSDKYKLSSEGTLEISNIQIEDSGRYTCVAQNV 
QGADTRVATIKVNGTLLDGTQVLKIYVKQTESHSILVSWKVNSNVMTSNLKWSSATMKIDNPH 
ITYTARVPVDVHEYNLTHLQPSTDYEVCLTVSNIHQQTQKSCVNVTTKNAAFAVDISDQETST 
ALAAVMGSMFAVISLASIAVYFAKRFKRKNYHHSLKKYMQKTSSIPLNELYPPLINLWEGDSE 
KDKDGSADTKPTQVDTSRSYYMW 

Important features: 
Signal peptide: 

Amino acids 1-25 

Transmembrane domain: 

Amino acids 508-530 

N-glycosylation sites : 

Amino acids 69-73; 96-100; 106-110; 117-121; 385-389; 517-521; 
582-586; 611-615 

Tyrosine kinase phosphorylation site: 

Amino acids 573-582 

N-myristoylation sites: 

Amino acids 16-22;224-230; 464-470; 637-643; 698-704 
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513/550 

FIGURE 513 

GGGAGAGAGGATAAATAGCAGCGTGGCTTCCCTGGCTCCTCTCTGCATCCTTCCCGACCTTCC 

CAGCAATATGCATCTTGCACGTCTGGTCGGCTCCTGCTCCCTCCTTCTGCTACTGGGGGCCCT 

GTCTGGATGGGCGGCCAGCGATGACCCCATTGAGAAGGTCATTGAAGGGATCAACCGAGGGCT 

GAGCAATGCAGAGAGAGAGGTGGGCAAGGCCCTGGATGGCATCAACAGTGGAATCACGCATGC 

CGGAAGGGAAGTGGAGAAGGTTTTCAACGGACTTAGCAACATGGGGAGCCACACCGGCAAGGA 

GTTGGACAAAGGCGTCCAGGGGCTCAACCACGGCATGGACAAGGTTGCCCATGAGATCAACCA 

TGGTATTGGACAAGCAGGAAAGGAAGCAGAGAAGCTTGGCCATGGGGTCAACAACGCTGCTGG 

ACAGGCCGGGAAGGAAGCAGACAAAGCGGTCCAAGGGTTCCACACTGGGGTCCACCAGGCTGG 

GAAGGAAGCAGAGAAACTTGGCCAAGGGGTCAACCATGCTGCTGACCAGGCTGGAAAGGAAGT 

GGAGAAGCTTGGCCAAGGTGCCCACCATGCTGCTGGCCAGGCCGGGAAGGAGCTGCAGAATGC 

TCATAATGGGGTCAACCAAGCCAGCAAGGAGGCCAACCAGCTGCTGAATGGCAACCATCAAAG 

CGGATCTTCCAGCCATCAAGGAGGGGCCACAACCACGCCGTTAGCCTCTGGGGCCTCAGTCAA 

CACGCCTTTCATCAACCTTCCCGCCCTGTGGAGGAGCGTCGCCAACATCATGCCCTAAACTGG 

CATCCGGCCTTGCTGGGAGAATAATGTCGCCGTTGTCACATCAGCTGACATGACCTGGAGGGG 

TTGGGGGTGGGGGACAGGTTTCTGAAATCCCTGAAGGGGGTTGTACTGGGATTTGTGAATAAA 

CTTGATACACCA 
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514/550 

FIGURE 514 

MHLARLVGSCSLLLLLGALSGWAASDDPIEKVIEGINRGLSNAEREVGKALDGINSGITHAGR 
EVEKVFNGLSNMGSHTGKELDKGVQGLNHGMDKVAHEINHGIGQAGKEAEKLGHGVNNAAGQA 
GKEADKAVQGFHTGVHQAGKEAEKLGQGVNHAADQAGKEVEKLGQGAHHAAGQAGKELQNAHN 
GVNQASKEANQLLNGNHQSGSSSHQGGATTTPLASGASVNTPFINLPALWRSVANIMP 

Important features: 
Signal peptide: 

amino acids 1-25 

Homologous region to circumsporozoite (CS) repeats: 

amino acids 35-225 
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515/550 

FT CURE 515 

CCCACGCGTCCGCCCACGCGTCCGGGTGCCACTCGCGCGCCGGCCGCGCTCCGGGCTTCTCTT 

TTCCCTCCGACGCGCCACGGCTGCCCAGACATTCCGGCTGCCGGGTCTGGAGAGCTCCCCGAA 

CCCCTCCGCGGAGAGGAGCGAGGCGGCGCCAGGGTGGCCCCCGGGGCGCGCTTGGTCTCGGAG 

AAGCGGGGACGAGGCCGGAGGATGAGCGACTGAGGGCGACGCGGGCACTGACGCGAGTTGGGG 

CCGCGACTACCGGCAGCTGACAGCGCGATGAGCGACTCCCCAGAGACGCCCTAGCCCGGTGTG 

CGCGCCAGGCGGAGCGCGCAGGTGGGGCITGGGCTGTTAGTGGTCCGCCCCACGCGGGTCGCCG 

GCCGGCCCAGGATGGGCGCTGGCAACCCGGGCCCGCGCCCGCCGCTGCTACCCCTGCGCCCGC 

TGCGAGCCCGGCGTCCGGCCCGCGCCCTGCGCTCATGGACGGCGGCTCCCGGCTGGCGGCGGC 

GCGCCCCCGGGCTGTGAATGCGACTCGCCCCTCGGCCGCGCTCCCCGCCCGCCCGCCCGCCGG 

GACGTGGTAGGGGATgCCCAGCTCCACTGCGATGGCAGTTGGCGCGCTCTCCAGTTCCCTCCT 

GGTCACCTGCTGCCTGATGGTGGCTCTGTGCAGTCCGAGCATCCCGCTGGAGAAGCTGGCCCA 

GGCACCAGAGCAGCCGGGCCAGGAGAAGCGTGAGCACGCCACTCGGGACGGCCCGGGGCGGGT 

GAACGAGCTCGGGCGCCCGGCGAGGGACGAGGGCGGCAGCGGCCGGGACTGGAAGAGCAAGAG 

CGGCCGTGGGCTCGCCGGCCGTGAGCCGTGGAGCAAGCTGAAGCAGGCCTGGGTCTCCCAGGG 

CGGGGGCGCCAAGGCCGGGGATCTGCAGGTCCGGCCCCGCGGGGACACCCCGCAGGCGGAAGC 

CCTGGCCGCAGCCGCCCAGGACGCGATTGGCCCGGAACTCGCGCCCACGCCCGAGCCACCCGA 

GGAGTACGTGTACCCGGACTACCGTGGCAAGGGCTGCGTGGACGAGAGCGGCTTCGTGTACGC 

GATCGGGGAGAAGTTCGCGCCGGGCCCCTCGGCCTGCCCGTGCCTGTGCACCGAGGAGGGGCC 

GCTGTGCGCGCAGCCCGAGTGCCCGAGGCTGCACCCGCGCTGCATCCACGTCGACACGAGCCA 

GTGCTGCCCGCAGTGCAAGGAGAGGAAGAACTACTGCGAGTTCCGGGGCAAGACCTATCAGAC 

TTTGGAGGAGTTCGTGGTGTCTCCATGCGAGAGGTGTCGCTGTGAAGCCAACGGTGAGGTGCT 

ATGCACAGTGTCAGCGTGTCCCCAGACGGAGTGTGTGGACCCTGTGTACGAGCCTGATCAGTG 

CTGTCCCATCTGCAAAAATGGTCCAAACTGCTTTGCAGAAACCGCGGTGATCCCTGCTGGCAG 

AGAAGTGAAGACTGACGAGTGCACCATATGCCACTGTACTTATGAGGAAGGCACATGGAGAAT 

CGAGCGGCAGGCCATGTGCACGAGACATGAATGCAGGCAAATGTAGACGCTTCCCAGAACACA 

AACTCTGACTTTTTCTAGAACATTTTACTGATGTGAACATTCTAGATGACTCTGGGAACTATC 

AGTCAAAGAAGACTTTTGATGAGGAATAATGGAAAATTGTTGGTACTTTTCCTTTTCTTGATA 

ACAGTTACTACAACAGAAGGAAATGGATATATTTCAAAACATCAACAAGAACTTTGGGCATAA 

AATCCTTCTCTAAATAAATGTGCTATTTTCACAGTAAGTACACAAAAGTACACTATTATATAT 

CAAATGTATTTCTATAATCCCTCCATTAGAGAGCTTATATAAGTGTTTTCTATAGATGCAGAT 

TAAAAATGCTGTGTTGTCAACCGTCAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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516/550 

FIGURE 516 

MPSSTAMAVGALSSSLLVTCCLMVALCSPSIPLEKLAQAPEQPGQEKREHATRDGPGRVNELG 
RPARDEGGSGRDWKSKSGRGLAGREPWSKLKQAWVSQGGGAKAGDLQVRPRGDTPQAEALT^AA 
AQDAIGPELAPTPEPPEEYVYPDYRGKGCVDESGFVYAIGEKFAPGPSACPCLCTEEGPLCAQ 
PECPRLHPRCIHVDTSQCCPQCKERKNYCEFRGKTYQTLEEFWSPCERCRCEANGEVLCTVS 
ACPQTECVDPVYEPDQCCPICKNGPNCFAETAVIPAGREVKTDECTICHCTYEEGTWRIERQA 

MCTRHECRQM 

Important features: 
Signal peptide: 

amino acids 1-27 

Transmembrane domain: 

amino acids 11-30 

Glycosaminoglycan attachment site. 

amino acids 80-83 

N-myristoylation sites. 

amino acids 10-15, 102-107, 103-108 

Cell attachment sequence. 

amino acids 114-117 

EGF-like domain cysteine pattern signature. 

amino acids 176-187 
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517/550 

FIGURE 517 

GGACAACCGTTGCTGGGTGTCCCAGGGCCTGAGGCAGGACGGTACTCCGCTGACACCTTCCCT 

TTCGGCCTTGAGGTTCCCAGCCTGGTGGCCCCAGGACGTTCCGGTCGCATGGCAGAGTGCTAC 

GGACGACGCCTATGAAGCCCTTAGTCCTTCTAGTTGCGCTTTTGCTATGGCCTTCGTCTGTGC 

CGGCTTATCCGAGCATAACTGTGACACCTGATGAAGAGCAAAACTTGAATCATTATATACAAG 

TTTTAGAGAACCTAGTACGAAGTGTTCCCTCTGGGGAGCCAGGTCGTGAGAAAAAATCTAACT 

CTCCAAAACATGTTTATTCTATAGCATCAAAGGGATCAAAATTTAAGGAGCTAGTTACACATG 

GAGACGCTTCAACTGAGAATGATGTTTTAACCAATCCTATCAGTGAAGAAACTACAACTTTCC 

CTACAGGAGGCTTCACACCGGAAATAGGAAAGAAAAAACACACGGAAAGTACCCCATTCTGGT 

CGATCAAACCAAACAATGTTTCCATTGTTTTGCATGCAGAGGAACCTTATATTGAAAATGAAG 

AGCCAGAGCCAGAGCCGGAGCCAGCTGCAAAACAAACTGAGGCACCAAGAATGTTGCCAGTTG 

TTACTGAATCATCTACAAGTCCATATGTTACCTCATACAAGTCACCTGTCACCACTTTAGATA 

AGAGCACTGGCATTGAGATCTCTACAGAATCAGAAGATGTTCCTCAGCTCTCAGGTGAAACTG 

CGATAGAAAAACCCGAAGAGTTTGGAAAGCACCCAGAGAGTTGGAATAATGATGACATTTTGA 

AAAAAATTTTAGATATTAATTCACAAGTGCAACAGGCACTTCTTAGTGACACCAGCAACCCAG 

CATATAGAGAAGATATTGAAGCCTCTAAAGATCACCTAAAACGAAGCCTTGCTCTAGCAGCAG 

CAGCAGAACATAAATTAAAAACAATGTATAAGTCCCAGTTATTGCCAGTAGGACGAACAAGTA 

ATAAAATTGATGACATCGAAACTGTTATTAACATGCTGTGTAATTCTAGATCTAAACTCTATG 

AATATTTAGATATTAAATGTGTTCCACCAGAGATGAGAGAAAAAGCTGCTACAGTATTCAATA 

CATTAAAAAATATGTGTAGATCAAGGAGAGTCACAGCCTTATTAAAAGTTTATTaAACAATAA 

TATAAAAATTTTAAACCTACTTGATATTCCATAACAAAGCTGATTTAAGCAAACTGCATTTTT 

TCACAGGAGAAATAATCATATTCGTAATTTCAAAAGTTGTATAAAAATATTTTCTATTGTAGT 

TCAAATGTGCCAACATCTTTATGTGTCATGTGTTATGAACAATTTTCATATGCACTAAAAACC 

TAATTTAAAATAAAATTTTGGTTCAGGAAAAAA 
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518/550 

FIGURE 518 

MKPLVLLVALLLWPSSVPAYPSITVTPDEEQNLNHYIQVLENLVRSVPSGEPGREKKSNSPKH 
VYSIASKGSKFKELVTHGDASTENDVLTNPISEETTTFPTGGFTPEIGKKKHTESTPFWSIKP 
NNVSIVLHAEEPYIENEEPEPEPEPAAKQTEAPRMLPWTESSTSPYVTSYKSPVTTLDKSTG 
IEISTESEDVPQLSGETAIEKPEEFGKHPESWNNDDILKKILDINSQVQQALLSDTSNPAYRE 
DIEASKDHLKRSLAL7\AAAEHKLKTMYKSQLLPVGRTSNKIDDIETVINMLCNSRSKLYEYLD 
IKCVPPEMREKAATVFNTLKNMCRSRRVTALLKVY 

Important features: 
Signal peptide: 

amino acids 1-19 
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519/550 

FIGURE 519 

CGGCTCGAGTGCAGCTGTGGGGAGATTTCAGTGCATTGCCTCCCCTGGGTGCTCTTCATCTTG 

GATTTGAAAGTTGAGAGCAGCAT6TTTTGCCCACTGAAACTCATCCTGCTGCCAGTGTTACTG 

GATTATTCCTTGGGCCTGAATGACTTGAATGTTTCCCCGCCTGAGCTAACAGTCCATGTGGGT 

GATTCAGCTCTGATGGGATGTGTTTTCCAGAGCACAGAAGACAAATGTATATTCAAGATAGAC 

TGGACTCTGTCACCAGGAGAGCACGCCAAGGACGAATATGTGCTATACTATTACTCCAATCTC 

AGTGTGCCTATTGGGCGCTTCCAGAACCGCGTACACTTGATGGGGGACATCTTATGCAATGAT 

GGCTCTCTCCTGCTCCAAGATGTGCAAGAGGCTGACCAGGGAACCTATATCTGTGAAATCCGC 

CTCAAAGGGGAGAGCCAGGTGTTCAAGAAGGCGGTGGTACTGCATGTGCTTCCAGAGGAGCCC 

AAAGAGCTCATGGTCCATGTGGGTGGATTGATTCAGATGGGATGTGTTTTCCAGAGCACAGAA 

GTGAAACACGTGACCAAGGTAGAATGGATATTTTCAGGACGGCGCGCAAAGGAGGAGATTGTA 

TTTCGTTACTACCACAAACTCAGGATGTCTGTGGAGTACTCCCAGAGCTGGGGCCACTTCCAG 

AATCGTGTGAACCTGGTGGGGGACATTTTCCGCAATGACGGTTCCATCATGCTTCAAGGAGTG 

AGGGAGTCAGATGGAGGAAACTACACCTGCAGTATCCACCTAGGGAACCTGGTGTTCAAGAAA 

ACCATTGTGCTGCATGTCAGCCCGGAAGAGCCTCGAACACTGGTGACCCCGGCAGCCCTGAGG 

CCTCTGGTCTTGGGTGGTAATCAGTTGGTGATCATTGTGGGAATTGTCTGTGCCACAATCCTG 

CTGCTCCCTGTTCTGATATTGATCGTGAAGAAGACCTGTGGAAATAAGA.GTTCAGTGAATTCT 

ACAGTCTTGGTGAAGAACACGAAGAAGACTAATCCAGAGATAAAAGAAAAACCCTGCCATTTT 

GAAAGATGTGAAGGGGAGAAACACATTTACTCCCCAATAATTGTACGGGAGGTGATCGAGGAA 

GAAGAACCAAGTGAAAAATCAGAGGCCACCTACATGACCATGCACCCAGTTTGGCCTTCTCTG 

AGGTCAGATCGGAACAACTCACTTGAAAAAAAGTCAGGTGGGGGAATGCCAAAAACACAGCAA 

GCCTTTT6AGAAGAATGGAGAGTCCCTTCATCTCAGCAGCGGTGGAGACTCTCTCCTGTGTGT 

GTCCTGGGCCACTCTACCAGTGATTTCAGACTCCCGCTCTCCCAGCTGTCCTCCTGTCTCATT 

GTTTGGTCAATACACTGAAGATGGAGAATTTGGAGCCTGGCAGAGAGACTGGACAGCTCTGGA 

GGAACAGGCCTGCTGAGGGGAGGGGAGCATGGACTTGGCCTCTGGAGTGGGACACTGGCCCTG 

GGAACCAGGCTGAGCTGAGTGGCCTCAAACCCCCCGTTGGATCAGACCCTCCTGTGGGCAGGG 

TTCTTAGTGGATGAGTTACTGGGAAGAATCAGAGATAAAAACCAACCCAAATCAA 
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520/550 

FIGURE 520 

MFCPLKLILLPVLLDYSLGLNDLNVSPPELTVHVGDSALMGCVFQSTEDKCIFKIDWTLSPGE 
HAKDEYVLYYYSNLSVPIGRFQNRVHLMGDILCNDGSLLLQDVQEADQGTYICEIRLKGESQV 
FKKAWLHVLPEEPKELMVHVGGLIQMGCVFQSTEVKHVTKVEWIFSGRRAKEEIVFRYYHKL 
RMSVEYSQSWGHFQNRVNLVGDIFRNDGSIMLQGVRESDGGNYTCSIHLGNLVFKKTIVLHVS 
PEEPRTLVTPAALRPLVLGGNQLVIIVGIVCATILLLPVLILIVKKTCGNKSSVNSTVLVKNT 
KKTNPEIKEKPCHFERCEGEKHIYSPIIVRFVIEEEEPSEKSEATYMTMHPVWPSLRSDRNNS 
LEKKSGGGMPKTQQAF 
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521/550 

FIGURE 521 

CTATGAAGAAGCTTCCTGGAAAACAATAAGCAAAGGAAAACAAATGTGTCCCATCTCACATGG 
TTCTACCCTACTAAAGACAGGAAGATCATAAACTGACAGATACTGAAATTGTAAGAGTTGGAA 
ACTACATTTTGCAAAGTCATTGAACTCTGAGCTCAGTTGCAGTACTCGGGAAGCCATGCAGGA 
TGAAGATGGATACATCACCTTAAATATTAAAACTCGGAAACCAGCTCTCGTCTCCGTTGGCCC 
TGCATCCTCCTCCTGGTGGCGTGTGATGGCTTTGATTCTGCTGATCCTGTGCGTGGGGATGGT 
TGTCGGGCTGGTGGCTCTGGGGATTTGGTCTGTCATGCAGCGCAATTACCTACAAGATGAGAA 
TGAAAATCGCACAGGAACTCTGCAACAATTAGCAAAGCGCTTCTGTCAATATGTGGTAAAACA 
ATCAGAACTAAAGGGCACTTTCAAAGGTCATAAATGCAGCCCCTGTGACACAAACTGGAGATA 
TTATGGAGATAGCTGCTATGGGTTCTTCAGGCACAACTTAACATGGGAAGAGAGTAAGCAGTA 
CTGCACTGACATGAATGCTACTCTCCTGAAGATTGACAACCGGAACATTGTGGAGTACATCAA 
AGCCAGGACTCATTTAATTCGTTGGGTCGGATTATCTCGCCAGAAGTCGAATGAGGTCTGGAA 
GTGGGAGGATGGCTCGGTTATCTCAGAAAATATGTTTGAGTTTTTGGAAGATGGAAAAGGAAA 
TATGAATTGTGCTTATTTTCATAATGGGAAAATGCACCCTACCTTCTGTGAGAACAAACATTA 
TTTAATGTGTGAGAGGAAGGCTGGCATGACCAAGGTGGACCAACTACCTTAATGCAAAGAGGT 
GGACAGGATAACACAGATAAGGGCTTTATTGTACAATAAAAGATATGTATGAATGCATCAGTA 



GCTGAAAAAAAAAAAAAA 
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522/550 

FIGURE 522 



MQDE DG Y I TLN I KTRKPALVS VG PAS S SWWR VMAL I LL I LC VGM WGL VALG I WS VMQRN YLQ 
DENENRTGTLQQLAKRFCQYWKQSELKGTFKGHKCSPCDTNWRYYGDSCYGFFRHNLTWEES 
KQYCTDMNATLLKIDNRNIVEYIKARTHLIRWVGLSRQKSNEVWKWEDGSVISENMFEFLEDG 
KGNMNCAYFHNGKMHPTFCENKHYLMCERKAGMTKVDQLP 
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523/550 

FIGURE 523 

CAGCAGTGGTCTCTCAGTCCTCTCAAAGCAAGGAAAGAGTACTGTGTGCTGAGAGACCATGGC 

AAAGAATCCTCCAGAGAATTGTGAAGACTGTCACATTCTAAATGCAGAAGCTTTTAAATCCAA 

GAAAATATGTAAATCACTTAAGATTTGTGGACTGGTGTTTGGTATCCTGGCCCTAACTCTAAT 

TGTCCTGTTTTGGGGGAGCAAGCACTTCTGGGCGGAGGTACCCAAAAAAGCCTATGACATGGA 

GCACACTTTCTACAGCAATGGAGAGAAGAAGAAGATTTACATGGAAATTGATCCTGTGACCAG 

AACTGAAATATTCAGAAGCGGAAATGGCACTGATGAAACATTGGAAGTGCACGACTTTAAAAA 

CGGATACACTGGCATCTACTTCGTGGGTCTTCAAAAATGTTTTATCAAAACTCAGATTAAAGT 

GATTCCTGAATTTTCTGAACCAGAAGAGGAAATAGATGAGAATGAAGAAATTACCACAACTTT 

CTTTGAACAGTCAGTGATTTGGGTCCCAGCAGAAAAGCCTATTGAAAACCGAGATTTTCTTAA 

AAATTCCAAAATTCTGGAGATTTGTGATAACGTGACCATGTATTGGATCAATCCCACTCTAAT 

ATCAGTTTCTGAGTTACAAGACTTTGAGGAGGAGGGAGAAGATCTTCACTTTCCTGCCAACGA 

AAAAAAAGGGATTGAACAAAATGAACAGTGGGTGGTCCCTCAAGTGAAAGTAGAGAAGACCCG 

TCACGCCAGACAAGCAAGTGAGGAAGAACTTCCAATAAATGACTATACTGAAAATGGAATAGA 

ATTTGATCCCATGCTGGATGAGAGAGGTTATTGTTGTATTTACTGCCGTCGAGGCAACCGCTA 

TTGCCGCCGCGTCTGTGAACCTTTACTAGGCTACTACCCATATCCATACTGCTACCAAGGAGG 

ACGAGTCATCTGTCGTGTCATCATGCCTTGTAACTGGTGGGTGGCCCGCATGCTGGGGAGGGT 

CTAATAGGAGGTTTGAGCTCAAATGCTTAAACTGCTGGCAACATATAATAAATGCATGCTATT 

CAATGAATTTCTGCCTATGAGGCATCTGGCCCCTGGTAGCCAGCTCTCCAGAATTACTTGTAG 

GTAATTCCTCTCTTCATGTTCTAATAAACTTCTACATTATCACCAAAAAAAAAAAAAAAAAAA 
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524/550 

FIGURE 524 

MAKNPPENCEDCHILNAEAFKSKKICKSLKICGLVFGILALTLIVLFWGSKHFWPEVPKKAYD 
MEHTFYSNGEKKKIYMEIDPVTRTEIFRSGNGTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 
KVIPEFSEPEEEIDENEEITTTFFEQSVIWVPAEKPIENRDFLKNSKILEICDNVTMYWINPT 
LISVSELQDFEEEGEDLHFPANEKKGIEQNEQWWPQVKVEKTRHARQASEEELPINDYTENG 
IEFDPMLDERGYCCIYCRRGNRYCRRVCEPLLGYYPYPYCYQGGRVICRVIMPCNWWVARMLGRV 

Important features: 
Signal peptide: 

amino acids 1-40 

Transmembrane domain: 

amino acids 25-47 (type II) 

N-glycosylation sites. 

amino acids 94-97, 180-183 

Glycosami noglycan attachment sites. 

amino acids 92-95, 70-73, 85-88, 133-136, 148-151, 192-195, 239- 
242 

N-myristoylation sites. 

amino acids 33-38, 95-100, 116-121, 215-220, 272-277 

Microbodies C- terminal targeting signal. 

amino acids 315-317 

Cytochrome c family heme-binding site signature. 

amino acids 9-14 
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525/550 

FIGURE 525 

AGTGACAATCTCAGAGCAGCTTCTACACCACAGCCATTTCCAGCSTGAAGATCACTGGGGGTC 
TCCTTCTGCTCTGTACAGTGGTCTATTTCTGTAGCAGCTCAGAAGCTGCTAGTCTGTCTCCAA 
AAAAAGTGGACTGCAGCATTTACAAGAAGTATCCAGTGGTGGCCATCCCCTGCCCCATCACAT 
ACCTACCAGTTTGTGGTTCTGACTACATCACCTATGGGAATGAATGTCACTTGTGTACCGAGA 
GCTTGAAAAGTAATGGAAGAGTTCAGTTTCTTCACGATGGAAGTTGCTAAATTCTCCATGGAC 
ATAGAGAGAAAGGAATGATATTCTCATCATCATCTTCATCATCCCAGGCTCTGACTGAGTTTC 
TTTCAGTTTTACTGATGTTCTGGGTGGGGGACAGAGCCAGATTCAGAGTAATCTTGACTGAAT 
GGAGAAAGTTTCTGTGCTACCCCTACAAACCCATGCCTCACTGACAGACCAGCATTTTTTTTT 

TAACACGTCAATAAAAAAATAATCTCCCAGA 



WO 01/40466 



PCT/US00/32678 



526/550 

FIGURE 526 

MKITGGLLLLCTWYFCSSSEAASLSPKKVDCSIYKKYPWAIPCPITYLPVCGSDYITYGNE 
CHLCTESLKSNGRVQFLHDGSC 

Important features: 
Signal peptide: 

i 

amino acids 1-19 
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FIGURE 527 

CGACGATGCTACGCGCGCCCGGCTGCCTCCTCCGGACCTCCGTAGCGCCTGCCGCGGCCCTGG 

CTGCGGCGCTGCTCTCGTCGCTTGCGCGCTGCTCTCTTCTAGAGCCGAGGGACCCGGTGGCCT 

CGTCGCTCAGCCCCTATTTCGGCACCAAGACTCGCTACGAGGATGTCAACCCCGTGCTATTGT 

CGGGCCCCGAGGCTCCGTGGCGGGACCCTGAGCTGCTGGAGGGGACCTGCACCCCGGTGCAGC 

TGGTCGCCCTCATTCGCCACGGCACCCGCTACCCCACGGTCAAACAGATCCGCAAGCTGAGGC 

AGCTGCACGGGTTGCTGCAGGCCCGCGGGTCCAGGGATGGCGGGGCTAGTAGTACCGGCAGCC 

GCGACCTGGGTGCAGCGCTGGCCGACTGGCCTTTGTGGTACGCGGACTGGATGGACGGGCAGC 

TAGTAGAGAAGGGACGGCAGGATATGCGACAGCTGGCGCTGCGTCTGGCCTCGCTCTTCCCGG 

CCCTTTTCAGCCGTGAGAACTACGGCCGCCTGCGGCTCATCACCAGTTCCAAGCACCGCTGCA 

TGGATAGCAGCGCCGCCTTCCTGCAGGGGCTGTGGCAGCACTACCACCCTGGCTTGCCGCCGC 

CGGACGTCGCAGATATGGAGTTTGGACCTCCAACAGTTAATGATAAACTAATGAGATTTTTTG 

ATCACTGTGAGAAGTTTTTAACTGAAGTAGAAAAAAATGCTACAGCTCTTTATCACGTGGAAG 

CCTTCAAAACTGGACCAGAAATGCAGAACATTTTAAAAAAAGTTGCAGCTACTTTGCAAGTGC 

CAGTAAATGATTTAAATGCAGATTTAATTCAAGTAGCCTTTTTCACCTGTTCATTTGACCTGG 

CAATTAAAGGTGTTAAATCTCCTTGGTGTGATGTTTTTGACATAGATGATGCAAAGGTATTAG 

AATATTTAAATGATCTGAAACAATATTGGAAAAGAGGATATGGGTATACTATTAACAGTCGAT 

CCAGCTGCACCTTGTTTCAGGATATCTTTCAGCACTTGGACAAAGCAGTTGAACAGAAACAAA 

GGTCTCAGCCAATTTCTTCTCCAGTCATCCTCCAGTTTGGTCATGCAGAGACTCTTCTTCCAC 

TGCTTTCTCTCATGGGCTACTTCAAAGACAAGGAACCCCTAACAGCGTACAATTACAAAAAAC 

AAATGCATCGGAAGTTCCGAAGTGGTCTCATTGTACCTTATGCCTCGAACCTGATATTTGTGC 

TTTACCACTGTGAAAATGCTAAGACTCCTAAAGAACAATTCCGAGTGCAGATGTTATTAAATG 

AAAAGGTGTTACCTTTGGCTTACTCACAAGAAACTGTTTCATTTTATGAAGATCTGAAGAACC 

ACTACAAGGACATCCTTCAGAGTTGTCAAACCAGTGAAGAATGTGAATTAGCAAGGGCTAACA 

GTACATCTGATGAACTAT^GTAACTGAAGAACATTTTTAATTCTTTAGGAATCTGCAATGAG 

TGATTACATGCTTGTAATAGGTAGGCAATTCCTTGATTACAGGAAGCTTTTATATTACTTGAG 

TATTTCTGTCTTTTCACAGAAAAACATTGGGTTTCTCTCTGGGTTTGGACATGAAATGTAAGA 

AAAGATTTTTCACTGGAGCAGCTCTCTTAAGGAGAAACAAATCTATTTAGAGAAACAGCTGGC 

CCTGCAAATGTTTACAGAAATGAAATTCTTCCTACTTATATAAGAAATCTCACACTGAGATAG 

AATTGTGATTTCATAATAACACTTGAAAAGTGCTGGAGTAACAAAATATCTCAGTTGGACCAT 

CCTTAACTTGATTGAACTGTCTAGGAACTTTACAGATTGTTCTGCAGTTCTCTCTTCTTTTCC 

TCAGGTAGGACAGCTCTAGCATTTTCTTAATCAGGAATATTGTGGTAAGCTGGGAGTATCACT 

CTGGAAGAAAGTAACATCTCCAGATGAGAATTTGAAACAAGAAACAGAGTGTTGTAAAAGGAC 

ACCTTCACTGAAGCAAGTCGGAAAGTACAATGAAAATAAATATTTTTGGTATTTATTTATGAA 

ATATTTGAACATTTTTTCAATAATTCCTTTTTACTTCTAGGAAGTCTCAAAAGACCATCTTAA 

ATTATTATATGTTTGGACAATTAGCAACAAGTCAGATAGTTAGAATCGAAGTTTTTCAAATCC 

ATTGCTTAGCTAACTTTTTCATTCTGTCACTTGGCTTCGATTTTTATATTTTCCTATTATATG 

AAATGTATCTTTTGGTTGTTTGATTTTTCTTTCTTTCTTTGTAAATAGTTCTGAGTTCTGTCA 

AATGCCGTGAAAGTATTTGCTATAATAAAGAAAATTCTTGTGACTTTAAAAAAAAA 
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FIGURE 528 

MLRAPGCLLRTSVAPAAALAAALLSSLARCSLLEPRDPVASSLSPYFGTKTRYEDVNPVLLSG 
PEAPWRDPELLEGTCTPVQLVALIRHGTRYPTVKQIRKLRQLHGLLQARGSRDGGASSTGSRD 
LGAALADWPLWYADWMDGQLVEKGRQDMRQLALRLASLFPALFSRENYGRLRLITSSKHRCMD 
SSAAFLQGLWQHYHPGLPPPDVADMEFGPPTVNDKLMRFFDHCEKFLTEVEKNATALYHVEAF 
KTGPEMQNILKKVAATLQVPVNDLNADLIQVAFFTCSFDLAIKGVKSPWCDVFDIDDAKVLEY 
LNDLKQYWKRGYGYTINSRSSCTLFQDIFQHLDKAVEQKQRSQPISSPVILQFGHAETLLPLL 
SLMGYFKDKEPLTAYNYKKQMHRKFRSGLIVPYASNLIFVLYHCENAKTPKEQFRVQMLLNEK 
VLPLAYSQETVSFYEDLKNHYKDILQSCQTSEECELARANSTSDEL 

Important features: 
Signal sequence 

amino acids 1-30 

N-glycosylation sites. 

amino acids 242-246, 481-485 

N-myristoylation sites. 

amino, acids 107-113, . 113-119, 117-123, 118-124, 128-134 

Endoplasmic reticulum targeting sequence. 

amino acids 484-489 
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FIGURE 529 

GGAGAGCCGCGGCTGGGACCGGAGTGGGGAGCGCGGCGTGGAGGTGCCACCCGGCGCGGCT 

CGGAGAGATCAGAAGCCTCTTCCCCAAGCCGAGCCAACCTCAGCGGGGACCCGGGCTCAGGGA 

CGCGGCGGCGGCGGCGGCGACTGCAGTGGCTGGACGATGGCAGCGTCCGCCGGAGCCGGGGCG 

GTGATTGCAGCCCCAGACAGCCGGCGCTGGCTGTGGTCGGTGCTGGCGGCGGCGCT^ 
TTGACAGCTGGAGTATCAGCCTTGGAAGTATATACGCCAAAAGAAATCTTCGTGGCAAATGGT 

Sssssssssssssssssssssss^ 

CAAGGACAAGTACACGTGTACTCACAGAGGGA 

?MTCTATOGTCATCCTGATATGAGGAGCCAGTGTTGCATGATGAAAAGATGGTATGATTC 

ACMGOTGTGTAGACTTACTTTAAGTTTGCACCCTTGAAATGTGTCATATCAATTTCTGGATT 
AGTATCGGTTTTA 
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FIGURE 530 

MAASAGAGAVI7\APDSRRWLWSVLAAALGLLTAGVSALEVYTPKEIFVANGTQGKLTCKFKST 
STTGGLTSVSWSFQPEGADTTVSFFHYSQGQVYLGNYPPFKDRISWAGDLDKKDASINIENMQ 
FIHNGTYICDVKNPPDIWQPGHIRLYWEKENLPVFPVWWVGIVTAWLGLTLLISMILAV 
LYRRKNSKRDYTGCSTSESLSPVKQAPRKSPSDTEGLVKSLPSGSHQGPVIYAQLDHSGGHHS 
DK INKS ES WYADI RKN 

Important features: 
Signal peptide: 

amino acids 1-37 



Transmembrane domain: 

amino acids 161-183 
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FIGURE 531 

GTGACACTATAGAAGAGCTATGACGTCGCATGCACGCGTACGTAAGCTCGGAATTCGGCTCGA 

GGCTGGTGGGAAGAAGCCGAGATSGCGGCAGCCAGCGCTGGGGCAACCCGGCTGCTCCTGCTC 

TTGCTGATGGCGGTAGCAGCGCCCAGTCGAGCCCGGGGCAGCGGCTGCCGGGCCGGGACTGGT 

GCGCGAGGGGCTGGGGCGGAAGGTCGAGAGGGCGAGGCCTGTGGCACGGTGGGGCTGCTGCTG- 

GAGCACTCATTTGAGATCGATGACAGTGCCAACTTCCGGAAGCGGGGCTCACTGCTCTGGAAC 

CAGCAGGATGGTACCTTGTCCCTGTCACAGCGGCAGCTCAGCGAGGAGGAGCGGGGCCGACTC 

CGGGATGTGGCAGCCCTGAATGGCCTGTACCGGGTCCGGATCCCAAGGCGACCCGGGGCCCTG 

GATGGCCTGGAAGCTGGTGGCTATGTCTCCTCCTTTGTCCCTGCGTGCTCCCTGGTGGAGTCG 

CACCTGTCGGACCAGCTGACCCTGCACGTGGATGTGGCCGGCAACGTGGTGGGCGTGTCGGTG 

GTGACGCACCCCGGGGGCTGCCGGGGCCATGAGGTGGAGGACGTGGACCTGGAGCTGTTCAAC 

ACCTCGGTGCAGCTGCAGCCGCCCACCACAGCCCCAGGCCCTGAGACGGCGGCCTTCATTGAG 

CGCCTGGAGATGGAACAGGCCCAGAAGGCCAAGAACCCCCAGGAGCAGAAGTCCTTCTTCGCC 

AAATACTGGATGTACATCATTCCCGTCGTCCTGTTCCTCATGATGTCAGGAGCGCCAGACACC 

GGGGGCCAGGGTGGGGGTGGGGGTGGGGGTGGTGGTGGGGGTAGTGGCCTTTGCTGTGTGCCA 

CCCTCCCTGTAAGTCTATTTAAAAACATCGACGATACATTGAAATGTGTGAACGTTTTGAAAA 

GCTACAGCTTCCAGCAGCCAAAAGCAACTGTTGTTTTGGCAAGACGGTCCTGATGTACAAGCT 

TGATTGAAATTCACTGCTCACTTGATACGTTATTCAGAAACCCAAGGAATGGCTGTCCCCATC 

CTCATGTGGCTGTGTGGAGCTCAGCTGTGTTGTGTGGCAGTTTATTAAACTGTCCCCCAGATC 

GACACGCAAAAAAAAA 
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FIGURE 532 

MAAASAGATRLLLLLLMAVAAPSRARGSGCRAGTGARGAGAEGREGEACGTVGLLLEHSFEID 
DSANFRKRGSLLWNQQDGTLSLSQRQLSEEERGRLRDVAALNGLYRVRIPRRPGALDGLEAGG 
YVSSFVPACSLVESHLSDQLTLHVDVAGNWGVSWTHPGGCRGHEVEDVDLELFNTSVQLQP 
PTTAPGPETAAFIERLEMEQAQKAKNPQEQKSFFAKYWMYI I PWLFLMMSGAPDTGGQGGGG 
GGGGGGGSGLCCVPPSL 

Important features: 
Signal peptide: 

amino acids 1-24 

Transmembrane domain: 

amino acids 226-243 
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FIGURE 533 

TCTGCCTCCACTGCTCTGTGCTGGGATC^GGAACTTGCACTGCTGTGTGGGCTGGTGGTGAT 
GGCTGGTGTGATTCCAATCCAGGGCGGGATCCTGAACCTGAACAAGATGGTCAAGCAAGTGAC 
' TGGGAAAATGCCCATCCTCTCCTACTGGCCCTACGGCTGTCACTGCGGACTAGGTGGCAGAGG 
CCAACCCAAAGATGCCACGGACTGGTGCTGCCAGACCCATGACTGCTGCTATGACCACCTGAA 
GACCCAGGGGTGCGGCATCTACAAGGACAACAACAAAAGCAGCATACATTGTATGGATTTATC 
TCAACGCTATTGTTTAATGGCTGTGTTTAATGTGATCTATCTGGAAAATGAGGACTCCGAASA 
AAAAGCTATTACTAWTTNAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 534 

MELALLCGLWMAGVIPIQGGILNLNKMVKQVTGKMPILSYWPYGCHCGLGGRGQPKDATDWC 
CQTHDCCYDHLKTQGCGIYKDNNKSSIHCMDLSQRYCLMAVFNVIYLENEDSE 

Important features: 
Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 1-24 

N-glycosylation site. 

amino acids 86-89 

N-myristoylation sites. 

amino acids 20-25, 45-50 

Phospholipase A2 histidine active site. 

amino acids 63-70 
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FIGURE 535 

GCTGAGCGTGTGCGCGGTACGGGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCTGTGGCTG 

SggS 
cSttgcctggaag^^^ 

ttoaaccgccccctccccaccccccaaaaaaactgtaaagatgcaaaaacgtaat^^ 
gtotggagtgttctgcgtggctggc^^ 

gggtccaat^tttcttcctgggtgtcagcgagccctgactcactacagtgc^^^ 
ctgtcatccaactggcccctaagccaaagcaaaagacctaaggacga 
aggat^gtwcaatgtaattaggctactgagcggatcagctgtagcactggttatag^^ 
ac^ttactgacaatgctttcttctgccgaacgaggatgccctaagggctgtaggtgtgaa 

Sgcaaaatggtatattgtgaatctcagaaattacaggagata^ 

TGCTTA^GTTTGTCCCTTCGCTATAACAGCCTTCAAAAACTTAAGTATAATCAAT^ 
CTCAACCAGCTCACCTGGCTATACCTTGACCATAACCATATCAGC^ 
S^TGG^TACGCAGACTCAAAGAGCTGATTCTTAGTTCCAATAG^ 
AACAATACCTTCAGACCTGTGACAAATTTACGGAACTTGGATCTGTCCTATAATCAGCTGCAT 

^CTGGGATCTGAACAGTTTCGGGGCTTGCGG^ 

GGATATA^CCGGATCCGAAGTTTAGCCAGGAATGTCTTTGCTGGCATGATCAGACTCAAAGAA 
rTTrACOTGGAGCACAATCAATTTTCCAAGCTCAACCTGGCCCTTTTTCCAAGGTTGGTCAGC 

SggagStccttaca^ggcttgatttatcaggcaatgagatcgaagctt 
gScaagagattttggattcttggatatccctcaatgaca^ 

S^AGCAGAAATATTTGCTCC 

A^CTACAGCATCTGTGGCAAAAGTACTACAGAGAGGTTTGATCTGGCCAGGGCTCTCCCAAAG 
C^G^C^TTTAAGCCCAA^^^ 

CTrGGAGCCACAGAGCCCGGCCCAGAGACCGATGCTGACGCCGAGCACATCTCTTTCCATAAA 

ScgcgggcagS^^^ 

TCATGGAAGCGGTACCCTGCGAGCATGA 
AGGA^GA^GACAGTCCCTAAAGCAAATGACT^ 

TATA^A^CCA^CAACACGGAGACCAGCGAGATGCTGCTGAATGGGACGGGACCCTGCACCTA^ 
AACAAATCGGGCTCCAGGGAGTGTGAGGTAT^ACCATTGTGATAAAAAGAGCTCTTAAAAGC 
^GG^TAAGTGGTGCTTTATTGAACTCTGGTGACTATCAAGGGAACGCGATGCCCCCCCTC 

C^C^CTCTCCCTCTCA^ 

ATACTGGTCATTTTCCTCTCATACATAATCAACCCATTGAAATTTAAATACCACAATCAATGT 

gSgcttgaactccggtttaatataatacctattgtataagaccctttactgattccatt^^ 

GTCGCATTTGTTTTAAGATAAAACTTCTTTCATAGGTAAAAAAAAAAA 
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FIGURE 536 

MGFNVIRLLSGSAVALVIAPTVLLTMLSSAERGCPKGCRCEGKMVYCESQKLQEIPSSISAGC 
LGLSLRYNSLQKLKYNQFKGLNQLTWLYLDHNHISNIDENAFNGIRRLKELILSSNRISYFLN 
NTFRPVTNLRNLDLSYNQLHSLGSEQFRGLRKLLSLHLRSNSLRTIPVRIFQDCRNLELLDLG 
YNRIRSLARNVFAGMIRLKELHLEHNQFSKLNLALFPRLVSLQNLYLQWNKISVIGQTMSWTW 
SSLQRLDLSGNEIEAFSGPSVFQCVPNLQRLNLDSNKLTFIGQEILDSWISLNDISLAGNIWE 
CSRNICSLVNWLKSFKGLRENTIICASPKELQGVNVIDAVKNYSICGKSTTERFDLARALPKP 
TFKPKLPRPKHESKPPLPPTVGATEPGPETDADAEHISFHKIIAGSVALFLSVLVILLVIYVS 
WKRYPASMKQLQQRSLMRRHRKKKRQSLKQMTPSTQEFYVDYKPTNTETSEMLLNGTGPCTYN 
KSGSRECEV 

Important features: 
Signal peptide: 

amino acids 1-33 

Transmembrane domain: 

amino acids 420-442 

N-glycosylation sites . 

amino acids 126-129, 357-360, 496-499, 504-507 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 465-468 

Tyrosine kinase phosphorylation site. 

amino acids 136-142 

N-myristoylation sites. 

amino acids 11-16, 33-38, 245-250, 332-337, 497-502, 507-512 
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FIGURE 537 

GGGACTACAAGCCGCGCCGCGCTGCCGCTGGCCCCTCAGCAACCCTCGACATGGCGCTGAGGCGGCCACCGCGAC 

TCCGGCTCTGCGCTCGGCTGCCTGACTTCTTCCTGCTGCTGCTTTTCAGGGGCTGCCTGATAGGGGCTGTAAATC 

TCAAATCCAGCAATCGAACCCCAGTGGTACAGGAATTTGAAAGTGTGGAACTGTCTTGCATCATTACGGATTCGC 

AGACAAGTGACCCCAGGATCGAGTGGAAGAAAATTCAAGATGAACAAACCACATATGTGTTTTTTGACAACAAAA 

TTCAGGGAGACTTGGCGGGTCGTGCAGAAATACTGGGGAAGACATCCCTGAAGATCTGGAATGTGACACGGAGAG 

ACTCAGCCCTTTATCGCTGTGAGGTCGTTGCTCGAAATGACCGCAAGGAAATTGATGAGATTGTGATCGAGTTAA 

CTGTGCAAGTGAAGCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGCTGTACCAGTAGGCAAGATGGCAACACTGC 

ACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCACTACAGCTGGTATCGCAATGATGTACCACTGCCCACGGATT 

CCAGAGCCAATCCCAGATTTCGCAATTCTTCTTTCCACTTAAACTCTGAAACAGGCACTTTGGTGTTCACTGCTG 

TTCACAAGGACGACTCTGGGCAGTACTACTGCATTGCTTCCAATGACGCAGGCTCAGCCAGGTGTGAGGAGCAGG 

AGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTGGGGGGGTTCTGGTTGTCCTTGCTGTACTGGCCCTGA 

TCACGTTGGGCATCTGCTGTGCATACAGACGTGGCTACTTCATCAACAATAAACAGGATGGAGAAAGTTACAAGA 

ACCCAGGGAAACCAGATGGAGTTAACTACATCCGCACTGACGAGGAGGGCGACTTCAGACACAAGTCATCGTTTG 

TGATCT^GACCCGCGGTGTGGCTGAGAGCGCACAGAGCGCACGTGCACATACCTCTGCTAGAAACTCCTGTCAA 

GGCAGCGAGAGCTGATGCACTCGGACAGAGCTAGACACTCATTCAGAAGCTTTTCGTTTTGGCCAAAGTTGACCA 

CTACTCTTCTTACTCTAACAAGCCACATG^TAGAAGAATTTTCCTCAAGATGGACCCGGTAAATATAACCACAA 

GGAAGCGAAACTGGGTGCGTTCACTGAGTTGGGTTCCTAATCTGTTTCTGGCCTGATTCCCGCATGAGTATTAGG 

GTGATCTTAAAGAGTTTGCTCACGTAAACGCCCGTGCTGGGCCCTGTGAAGCCAGCATGTTCACCACTGGTCGTT 

CAGCAGCCACGACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGCGCATCCCGGCGGGAACCCA 

GAAAAGGCTTCTTACACAGCAGCCTTACTTCATCGGCCCACAGACACCACCGCAGTTTCTTCTTAAAGGCTCTGC 

TGATCGGTGTTGCAGTGTCCATTGTGGAGAAGCTTTTTGGATCAGCATTTTGTAAAAACAACCAA2\ATCAGGAAG 

GTAAATTGGTTGCTGGAAGAGGGATCTTGCCTGAGGAACCCTGCTTGTCCAACAGGGTGTCAGGATTTAAGGAAA 

ACCTTCGTCTTAGGCTAAGTCTGAAATGGTACTGAAATATGCTTTTCTATGGGTCTTGTTTATTTTATAAAATTT 

TACATCTAAATTTTTGCTAAGGATGTATTTTGATTATTGAAAAGAAAATTTCTATTTAAACTGTAAATATATTGT 

CATACAATGTTAAATAACCTATTTTTTTAAAAAAGTTCAACTTAAGGTAGAAGTTCCAAGCTACTAGTGTTAAAT 

TGGAAAATATCAATAATTAAGAGTATTTTACCCAAGGAATCCTCTCATGGAAGTTTACTGTGATGTTCCTTTTCT 

CACACAAGTTTTAGCCTTTTTCACAAGGGAACTCATACTGTCTACACATCAGACCATAGTTGCTTAGGAAACCTT 

TATUW^TTCCAGTTAAGCAATGTTGAAATCAGTTTGCATCTCTTCAAAAGAAACCTCTCAGGTTAGCTTTGAACT 

GCCTCTTCCTGAGATGACTAGGACAGTCTGTACCCAGAGGCCACCCAGAAGCCCTCAGATGTACATACACAGATG 

CCAGTCAGCTCCTGGGGTTGCGCCAGGCGCCCCCGCTCTAGCTCACTGTTGCCTCGCTGTCTGCCAGGAGGCCCT 

GCCATCCTTGGGCCCTGGCAGTGGCTGTGTCCCAGTGAGCTTTACTCACGTGGCCCTTGCTTCATCCAGCACAGC 

TCTCAGGTGGGCACTGCAGGGACACTGGTGTCTTCCATGTAGCGTCCCAGCTTTGGGCTCCTGTAACAGACCTCT 

TTTTGGTTATGGATGGCTCACAAAATAGGGCCCCCAATGCTATTTTTTTTTTTTAAGTTTGTTTAATTATTTGTT 

AAGATTGTCTAAGGCCAAAGGCAATTGCGAAATCAAGTCTGTCAAGTACAATAACATTTTTAAAAGAAAATGGAT 

CCCACTGTTCCTCTTTGCCACAGAGAAAGCACCCAGACGCCACAGGCTCTGTCGCATTTCAAAACAAACCATGAT 

GGAGTGGCGGCCAGTCCAGCCTTTTAAAGAACGTCAGGTGGAGCAGCCAGGTGAAAGGCCTGGCGGGGAGGAAAG 

TGAAACGCCTGAATCAAAAGCAGTTTTCTAATTTTGACTTTAAATTTTTCATCCGCCGGAGACACTGCTCCCATT 

TGTGGGGGGACATTAGCAACATC^CTCAGAAGCCTGTGTTCTTCAAGAGCAGGTGTTCTCAGCCTCACATGCCCT 

GCCGTGCTGGACTCAGGACTGAAGTGCTGTAAAGCAAGGAGCTGCTGAGAAGGAGCACTCCACTGTGTGCCTGGA 

GAATGGCTCTCACTACTCACCTTGTCTTTCAGCTTCCAGTGTCTTGGGTTTTTTATACTTTGACAGCTTTTTTTT 

AATTGCATACATGAGACTGTGTTGACTTTTTTTAGTTATGTGAAACACTTTGCCGCAGGCCGCCTGGCAGAGGCA 

GGAAATGCTCCAGCAGTGGCTCAGTGCTCCCTGGTGTCTGCTGCATGGCATCCTGGATGCTTAGCATGCAAGTTC 

CCTCCATCATTGCCACCTTGGTAGAGAGGGATGGCTCCCCACCCTCAGCGTTGGGGATTCACGCTCCAGCCTCCT 

TCTTGGTTGTCATAGTGATAGGGTAGCCTTATTGCCCCCTCTTCTTATACCCTAAAACCTTCTACACTAGTGCCA 

TGGGAACCAGGTCTGAAAAAGTAGAGAGAAGTGAAAGTAGAGTCTGGGAAGTAGCTGCCTATAACTGAGACTAGA 

CGGAAAAGGAATACTCGTGTATTTTAAGATATGAATGTGACTCAAGACTCGAGGCCGATACGAGGCTGTGATTCT 

GCCTTTGGATGGATGTTGCTGTACACAGATGCTACAGACTTGTACTAACACACCGTAATTTGGCATTTGTTTAAC 

CTCATTTATAAAAGCTTCAAAAAAACCCA 
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FIGURE 538 

MALRRPPRLRLCARLPDFFLLLLFRGCLIGAVNLKSSNRTPWQEFESVELSCIITDSQTSDP 
RIEWKKIQDEQTTYVFFDNKIQGDLAGRAEILGKTSLKIWNVTRRDSALYRCEVVARNDRKEI 
DEIVIELTVQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYRNDVPLPTDSRANPR 
FRNSSFHLNSETGTLVFTAVHKDDSGQYYCIASNDAGSARCEEQEMEVYDLNIGGIIGGVLVV 
LAVLALITLGICCAYRRGYFINNKQDGESYKNPGKPDGVNYIRTDEEGDFRHKSSFVI 

Important features: 
Signal peptide: 

amino acids 1-30 

Transmembrane domain: 

amino acids 243-263 

N-glycosylation sites. 

amino acids 104-107, 192-195 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 107-110 

Casein kinase II phosphorylation site. 

amino acids 106-109, 296-299 

Tyrosine kinase phosphorylation site. 

amino acids 69-77 



N-myristoylation sites. 

amino acids 26-31, 215-220, 226-231, 243-248, 244-249, 262-267 
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FIGURE 539 

CCAGGACCAGGGCGCACCGGCTCAGCCTCTCACTTGTCAGAGGCCGGGGAAGAGAAGCAAAGC 

GCAACGGTGTGGTCCAAGCCGGGGCTTCTGCTTCGCCTCTAGGACATACACGGGACCCCCTAA 

CTTCAGTCCCCCAAACGCGCACCCTCGAAGTCTTGAACTCCAGCCCCGCACATCCACGCGCGG 

CACAGGCGCGGCAGGCGGCAGGTCCCGGCCGAAGGCGATGCGCGCAGGGGGTCGGGCAGCTGG 

GCTCGGGCGGCGGGAGTAGGGCCCGGCAGGGAGGCAGGGAGGCTGCATATTCAGAGTCGCGGG 

CTGCGCCCTGGGCAGAGGCCGCCCTCGCTCCACGCAACACCTGCTGCTGCCACCGCGCCGCGA 

TCAGCCGCGTGGTCTCGCTGCTGCTGGGCGCCGCGCTGCTCTGCGGCCACGGAGCCTTCTGCC 

GCCGCGTGGTCAGCGGCCAAAAGGTGTGTTTTGCTGACTTCAAGCATCCCTGCTACAAAATGG 

CCTACTTCCATGAACTGTCCAGCCGAGTGAGCTTTCAGGAGGCACGCCTGGCTTGTGAGAGTG 

AGGGAGGAGTCCTCCTCAGCCTTGAGAATGAAGCAGAACAGAAGTTAATAGAGAGCATGTTGC 

AAAACCTGACAAAACCCGGGACAGGGATTTCTGATGGTGATTTCTGGATAGGGCTTTGGAGGA 

ATGGAGATGGGCAAACATCTGGTGCCTGCCCAGATCTCTACCAGTGGTCTGATGGAAGCAATT 

CCCAGTACCGAAACTGGTACACAGATGAACCTTCCTGCGGAAGTGAAAAGTGTGTTGTGATGT 

ATCACCAACCAACTGCCAATCCTGGCCTTGGGGGTCCCTACCTTTACCAGTGGAATGATGACA 

GGTGTAACATGAAGCACAATTATATTTGCAAGTATGAACCAGAGATTAATCCAACAGCCCCTG 

TAGAAAAGCCTTATCTTACAAATCAACCAGGAGACACCCATCAGAATGTGGTTGTTACTGAAG 

CAGGTATAATTCCCAATCTAATTTATGTTGTTATACCAACAATACCCCTGCTCTTACTGATAC 

TGGTTGCTTTTGGAACCTGTTGTTTCCAGATGCTGCATAAAAGTAAAGGAAGAACAAAAACTA 

GTCCAAACCAGTCTACACTGTGGATTTCAAAGAGTACCAGAAAAGAAAGTGGCATGGAAGTAT 

AATAACTCATTGACTTGGTTCCAGAATTTTGTAATTCTGGATCTGTATAAGGAATGGCATCAG 

AACAATAGCTTGGAATGGCTTGAAATCACAAAGGATCTGCAAGATGAACTGTAAGCTCCCCCT 

TGAGGCAAATATTAAAGTAATTTTTATATGTCTATTATTTCATTTAAAGAATATGCTGTGCTA 

ATAATGGAGTGAGACATGCTTATTTTGCTAAAGGATGCACCCAAACTTCAAACTTCAAGCAAA 

TGAAATGGACAATGCAGATAAAGTTGTTATCAACACGTCGGGAGTATGTGTGTTAGAAGCAAT 

TCCTTTTATTTCTTTCACCTTTCATAAGTTGTTATCTAGTCAATGTAATGTATATTGTATTGA 

AATTTACAGTGTGCAAAAGTATTTTACCTTTGCATAAGTGTTTGATAAAAATGAACTGTTCTA 

ATATTTATTTTTATGGCATCTCATTTTTCAATACATGCTCTTTTGATTA/yVGAAACTTATTAC 

TGTTGTCAACTGAATTCACACACACACAAATATAGTACCATAGAAAAAGTTTGTTTTCTCGAA 

ATAATTCATCTTTCAGCTTCTCTGCTTTTGGTCAATGTCTAGGAAATCTCTTCAGT^AATAAGA 

AGCTATTTCATTAAGTGTGATATAAACCTCCTCAAACATTTTACTTAGAGGCAAGGATTGTCT 

AATTTCAATTGTGCAAGACATGTGCCTTATAATTATTTTTAGCTTAAAATTAAACAGATTTTG 

TAATAATGTAACTTTGTTAATAGGTGCATAAACACTAATGCAGTCAATTTG7\ACAAAAGAAGT 

GACATACACAATATAAATCATATGTCTTCACACGTTGCCTATATAATGAGAAGCAGCTCTCTG 

AGGGTTCTGAAATCAATGTGGTCCCTCTCTTGCCCACTAAACAAAGATGGTTGTTCGGGGTTT 

GGGATTGACACTGGAGGCAGATAGTTGCAAAGTTAGTCTAAGGTTTCCCTAGCTGTATTTAGC 

CTCTGACTATATTAGTATACAAAGAGGTCATGTGGTTGAGACCAGGTGAATAGTCACTATCAG 

TGTGGAGACAAGCACAGCACACAGACATTTTAGGAAGGAAAGGAACTACGAAATCGTGTGAAA 

ATGGGTTGGAACCCATCAGTGATCGCATATTCATTGATGAGGGTTTGCTTGAGATAGAAAATG 

GTGGCTCCTTTCTGTCTTATCTCCTAGTTTCTTCAATGCTTACGCCTTGTTCTTCTCAAGAGA 

AAGTTGTAACTCTCTGGTCTTCATATGTCCCTGTGCTCCTTTTAACC7U\ATAAAGAGTTCTTG 

TTTCTGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 540 

MSRWSLLLGAALLCGHGAFCRRWSGQKVCFADFKHPCYKMAYFHELSSRVSFQEARLACES 
EGGVLLSLENEAEQKLIESMLQNLTKPGTGISDGDFWIGLWRNGDGQTSGACPDLYQWSDGSN 
SQYRNWYTDEPSCGSEKCWMYHQPTANPGLGGPYLYQWNDDRCNMKHNYICKYEPEINPTAP 
VEKPYLTNQPGDTHQNVWTEAGIIPNLIYWIPTIPLLLLILVAFGTCCFQMLHKSKGRTKT 
S PNQSTLWI SKSTRKESGMEV 

Important features: 
Signal peptide: 

amino acids 1-21 

Transmembrane domain: 

amino acids 214-235 

N-glycosylation sites. 

amino acids 86-89 and 255-258 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 266-269 

N-myristoylation sites. 

amino acids 27-32, 66-71, 91-96, 93-98, 102-107, 109-114, 140-145 
and 212-217 
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FIGURE 541 

GGAGAATGGAGAGAGCAGTGAGAGTGGAGTCCGGGGTCCTGGTCGGGGTGGTCTGTCTGCTCCTGGCATGCCCTG 

CCACAGCCACTGGGCCCGAAGTTGCTCAGCCTGAAGTAGACACCACCCTGGGTCGTGTGCGAGGCCGGCAGGTGG 

GCGTGAAGGGCACAGACCGCCTTGTGAATGTCTTTCTGGGCATTCCATTTGCCCAGCCGCCACTGGGCCCTGACC 

GGTTCTCAGCCCCACACCCAGCACAGCCCTGGGAGGGTGTGCGGGATGCCAGCACTGCGCCCCCAATGTGCCTAC 

AAGACGTGGAGAGCATGAACAGCAGCAGATTTGTCCTCAACGGAAAACAGCAGATCTTCTCCGTTTCAGAGGACT 

GCCTGGTCCTCAACGTCTATAGCCCAGCTGAGGTCCCCGCAGGGTCCGGTAGGCCGGTCATGGTATGGGTCCATG 

GAGGCGCTCTGATAACTGGCGCTGCCACCTCCTACGATGGATCAGCTCTGGCTGCCTATGGGGATGTGGTCGTGG 

TTACAGTCCAGTACCGCCTTGGGGTCCTTGGCTTCTTCAGCACTGGAGATGAGCATGCACCTGGCAACCAGGGCT 

TCCTAGATGTGGTAGCTGCTTTGCGCTGGGTGCAAGAAAACATCGCCCCCTTCGGGGGTGACCTCAACTGTGTCA 

CTGTCTTTGGTGGATCTGCCGGTGGGAGCATCATCTCTGGCCTGGTCCTGTCCCCAGTGGCTGCAGGGCTGTTCC 

ACAGAGCCATCACACAGAGTGGGGTCATCACCACCCCAGGGATCATCGACTCTCACCCTTGGCCCCTAGCTCAGA 

AAATCGCAAACACCTTGGCCTGCAGCTCCAGCTCCCCGGCTGAGATGGTGCAGTGCCTTCAGCAGAAAGAAGGAG 

AAGAGCTGGTCCTTAGCAAGAAGCTGAAAAATACTATCTATCCTCTCACCGTTGATGGCACTGTCTTCCCCAAAA 

GCCCCAAGGAACTCCTGAAGGAGAAGCCCTTCCACTCTGTGCCCTTCCTCATGGGTGTCAACAACCATGAGTTCA 

GCTGGCTCATCCCCAGGGGCTGGGGTCTCCTGGATACAATGGAGCAGATGAGCCGGGAGGACATGCTGGCCATCT 

CAACACCCGTCTTGACCAGTCTGGATGTGCCCCCTGAGATGATGCCCACCGTCATAGATGAATACCTAGGAAGCA 

ACTCGGACGCACAAGCCAAATGCCAGGCGTTCCAGGAATTCATGGGTGACGTATTCATCAATGTTCCCACCGTCA 

GTTTTTCAAGATACCTTCGAGATTCTGGAAGCCCTGTCTTTTTCTATGAGTTCCAGCATCGACCCAGTTCTTTTG 

CGAAGATCAAACCTGCCTGGGTGAAGGCTGATCATGGGGCCGAGGGTGCTTTTGTGTTCGGAGGTCCCTTCCTCA 

TGGACGAGAGCTCCCGCCTGGCCTTTCCAGAGGCCACAGAGGAGGAGAAGCAGCTAAGCCTCACCATGATGGCCC 

AGTGGACCCACTTTGCCCGGACAGGGGACCCCAATAGCAAGGCTCTGCCTCCTTGGCCCCAATTCAACCAGGCGG 

AACAATATCTGGAGATCAACCCAGTGCCACGGGCCGGACAGAAGTTCAGGGAGGCCTGGATGCAGTTCTGGTCAG 

AGACGCTCCCCAGCAAGATACAACAGTGGCACCAGAAGCAGAAGAACAGGAAGGCCC^GGAGGACCTCTGAGGCC 

AGGCCTGAACCTTCTTGGCTGGGGCAAACCACTCTTCAAGTGGTGGCAGAGTCCCAGCACGGCAGCCCGCCTCTC 

CCCCTGCTGAGACTTTAATCTCCACCAGCCCTTAAAGTGTCGGCCGCTCTGTGACTGGAGTTATGCTCTTTTGAA 

ATGTCACAAGGCCGCCTCCCACCTCTGGGGCATTGTACAAGTTCTTCCCTCTCCCTGAAGTGCCTTTCCTGCTTT 

CTTCGTGGTAGGTTCTAGCACATTCCTCTAGCTTCCTGGAGGACTCACTCCCCAGGAAGCCTTCCCTGCCTTCTC 

TGGGCTGTGCGGCCCCGAGTCTGCGTCCATTAGAGCACAGTCCACCCGAGGCTAGCACCGTGTCTGTGTCTGTCT 

CCCCCTCAGAGGAGCTCTCTCTiAAATGGGGATTAGCCTAACCCCACTCTGTCACCCACACCAGGATCGGGTGGGA 

CCTGGAGCTAGGGGGTGTTTGCTGAGTGAGTGAGTGAAACACAGAATATGGGAATGGCAGCTGCTGAACTTGAAC 

CCAGAGCCTTCAGGTGCCAAAGCCATACTCAGGCCCCCACCGACATTGTCCACCCTGGCCAGAAGGGTGCATGCC 

AATGGCAGAGACCTGGGATGGGAGAAGTCCTGGGGCGCCAGGGGATCCAGCCTAGAGCAGACCTTAGCCCCTGAC 

TAAGGCCTCAGACTAGGGCGGGAGGGGTCTCCTCCTCTCTGCTGCCCAGTCCTGGCCCCTGCACAAGACAACAGA 

ATCCATCAGGGCCATGAGTGTCACCCAGACCTGACCCTCACCAATTCCAGCCCCTGACCCTCAGGACGCTGGATG 

CCAGCTCCCAGCCCCAGTGCCGGGTCCTCCCTCCCTTCCTGGCTTGGGGAGACCAGTTTCTGGGGAGCTTCCAAG 

AGCACCCACCAAGACACAGCAGGACAGGCCAGGGGAGGGCATCTGGACCAGGGCATCCGTCGGGCTATTGTCACA 

GAGA/^AAGAAGAGACCCACCCACTCGGGCTGCAAAAGGTGAAAAGCACCAAGAGGTTTTCAGATGGAAGTGAGAG 

GTGACAGTGTGCTGGC^GCCCTCACAGCCCTCGCTTGCTCTCCCTGCCGCCTCTGCCTGGGCTCCCACTTTGGCA 

GCACTTGAGGAGCCCTTCAACCCGCCGCTGCACTGTAGGAGCCCCTTTCTGGGCTGGCCAAGGCCGGAGCCAGCT 

CCCTCAGCTTGCGGGGAGGTGCGGAGGGAGAGGGGCGGGCAGGAACCGGGGCTGCGCGCAGCGCTTGCGGGCCAG 

AGTGAGTTCCGGGTGGGCGTGGGCTCGGCGGGGCCCCACTCAGAGCAGCTGGCCGGCCCCAGGCAGTGAGGGCCT 

TAGCACCTGGGCCAGCAGCTGCTGTGCTCGATTTCTCGCTGGGCCTTAGCTGCCTCCCCGCGGGGCAGGGCTCGG 

GACCTGCAGCCCTCCATGCCTGACCCTCCCCCCACCCCCCGTGGGCTCCTGTGCGGCCGGAGCCTCCCCAAGGAG 

CGCCGCCCCCTGCTCCACAGCGCCCAGTCCCATCGACCACCCAAGGGCTGAGGAGTGCGGGTGCACAGCGCGGGA 

CTGGCAGGCAGCTCCACCTGCTGCCCCAGTGCTGGATCCACTGGGTGAAGCCAGCTGGGCTCCTGAGTCTGGTGG 

GGACTTGGAGAACCTTTATGTCTAGCTAAGGGATTGTAAATACACCGATGGGCACTCTGTATCTAGCTCAAGGTT 

TGTAAACACACCAATCAGCACCCTGTGTCTAGCTCAGTGTTTGTGAATGCACCAATCCACACTCTGTATCTGGCT 

ACTCTGGTGGGGACTTGGAGAACCTTTGTGTCCACACTCTGTATCTAGCTAATCTAGTGGGGATGTGGAGAACCT 

TTGTGTCTAGCTCAGGGATCGTAAACGCACCAATCAGCACCCTGTCAAAACAGACCACTTGACTCTCTGTAAAAT 

GGACCAATCAGCAGGATGTGGGTGGGGCGAGACAAGAGAATAAAAGCAGGCTGCCTGAGCCAGCAGTGACAACCC ' 

CCCTCGGGTCCCCTCCCACGCCGTGGAAGCTTTGTTCTTTCGCTCTTTGCAATAAATCTTGCTACTGCCCAAAA 
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FIGURE 542 

MERAVRVESGVLVGWCLLLACPATATGPEVAQPEVDTTLGRVRGRQVGVKGTDRLVNVFLGI 
PFAQPPLGPDRFSAPHPAQPWEGVRDASTAPPMCLQDVESMNSSRFVLNGKQQIFSVSEDCLV 
LNVYSPAEVPAGSGRPVTWWHGGALITGAATSYDGSALAAYGDVVVVTVQYRLGVLGFFSTG 
DEHAPGNQGFLDWAALRWVQENIAPFGGDLNCVTVFGGSAGGSIISGLVLSPVAAGLFHRAI 
TQSGVITTPGIIDSHPWPLAQKIANTLACSSSSPAEMVQCLQQKEGEELVLSKKLKNTIYPLT 
VDGTVFPKSPKELLKEKPFHSVPFLMGVNNHEFSWLIPRGWGLLDTMEQMSREDMLAISTPVL 
TSLDVPPEMMPTVIDEYLGSNSDAQAKCQAFQEFMGDVFINVPTVSFSRYLRDSGSPVFFYEF 
QHRPSSFAKIKPAWVKADHGAEGAFVFGGPFLMDESSRLAFPEATEEEKQLSLTMMAQWTHFA 
RTGDPNSKALPPWPQFNQAEQYLEINPVPRAGQKFREAWMQFWSETLPSKIQQWHQKQKNRKA 
QEDL 

Important features: 
Signal peptide: 

amino acids 1-27 

Transmembrane domain: 

amino acids 226-245 

N-glycosylation site . 

amino acids 105-109 

N-myristoylation sites. 

amino acids 10-16, 49-55, 62-68, 86-92, 150-156, 155-161, 
162-168, 217-223, 227-233, 228-234, 232-238, 262-268, 357-363, 
461-467 

Prokaryotlc membrane lipoprotein lipid attachment site. 

amino acids 12-23 

Carboxylesterases type-B serine active site. 

amino acids 216-232 
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FIGURE 543 

TGTCGCCTGGCCCTCGC(^TGCAGACCCCGCGAGCGTCCCCTCCCCGCCCGGCCCTCCTGCTTCTGCTGCTGCTA 

CTGGGGGGCGCCCACGGCCTCTTTCCTGAGGAGCCGCCGCCGCTTAGCGTGGCCCCCAGGGACTACCTGAACCAC 

TATCCCGTGTTTGTGGGCAGCGGGCCCGGACGCCTGACCCCCGCAGAAGGTGCTGACGACCTCAACATCCAGCGA 

GTCCTGCGGGTCAACAGGACGCTGTTCATTGGGGACAGGGACAACCTCTACCGCGTAGAGCTGGAGCCCCCCACG 

TCCACGGAGCTGCGGTACCAGAGGAAGCTGACCTGGAGATCTAACCCCAGCGACATAAACGTGTGTCGGATGAAG 

GGCAAACAGGAGGGCGAGTGTCGAAACTTCGTAAAGGTGCTGCTCCTTCGGGACGAGTCCACGCTCTTTGTGTGC 

GGTTCCAACGCCTTCAACCCGGTGTGCGCCAACTACAGCATAGACACCCTGCAGCCCGTCGGAGACAACATCAGC 

GGTATGGCCCGCTGCCCGTACGACCCCAAGCACGCCAATGTTGCCCTCTTCTCTGACGGGATGCTCTTCACAGCT 

ACTGTTACCGACTTCCTAGCCATTGATGCTGTCATCTACCGCAGCCTCGGGGACAGGCCCACCCTGCGCACCGTG 

AAACATGACTCCAAGTGGTTCAAAGAGCCTTACTTTGTCCATGCGGTGGAGTGGGGCAGCCATGTCTACTTCTTC 

TTCCGGGAGATTGCGATGGAGTTTAACTACCTGGAGAAGGTGGTGGTGTCCCGCGTGGCCCGAGTGTGCAAGAAC 

GACGTGGGAGGCTCCCCCCGCGTGCTGGAGAAGCAGTGGACGTCCTTCCTGAAGGCGCGGCTCAACTGCTCTGTA 

CCCGGAGACTCCCATTTCTACTTCAACGTGCTGCAGGCTGTCACGGGCGTGGTCAGCCTCGGGGGCCGGCCCGTG 

GTCCTGGCCGTTTTTTCCACGCCCAGCAACAGCATCCCTGGCTCGGCTGTCTGCGCCTTTGACCTGACACAGGTG 

GCAGCTGTGTTTGAAGGCCGCTTCCGAGAGCAGAAGTCCCCCGAGTCCATCTGGACGCCGGTGCCGGAGGATCAG 

GTGCCTCGACCCCGGCCCGGGTGCTGCGCAGCCCCCGGGATGCAGTACAATGCCTCCAGCGCCTTGCCGGATGAC 

ATCCTCAACTTTGTCAAGACCCACCCTCTGATGGACGAGGCGGTGCCCTCGCTGGGCCATGCGCCCTGGATCCTG 

CGGACCCTGATGAGGCACCAGCTGACTCGAGTGGCTGTGGACGTGGGAGCCGGCCCCTGGGGCAACCAGACCGTT 

GTCTTCCTGGGTTCTGAGGCGGGGACGGTCCTCAAGTTCCTCGTCCGGCCCAATGCCAGCACCTCAGGGACGTCT 

GGGCTCAGTGTCTTCCTGGAGGAGTTTGAGACCTACCGGCCGGACAGGTGTGGACGGCCCGGCGGTGGCGAGACA 

GGGCAGCGGCTGCTGAGCTTGGAGCTGGACGCAGCTTCGGGGGGCCTGCTGGCTGCCTTCCCCCGCTGCGTGGTC 

CGAGTGCCTGTGGCTCGCTGCCAGCAGTACTCGGGGTGTATGAAGAACTGTATCGGCAGTCAGGACCCCTACTGC 

GGGTGGGCCCCCGACGGCTCCTGCATCTTCCTCAGCCCGGGCACCAGAGCCGCCTTTGAGCAGGACGTGTCCGGG 

GCCAGCACCTCAGGCTTAGGGGACTGCACAGGACTCCTGCGGGCCAGCCTCTCCGAGGACCGCGCGGGGCTGGrG 

TCGGTGAACCTGCTGGTAACGTCGTCGGTGGCGGCCTTCGTGGTGGGAGCCGTGGTGTCCGGCTTCAGCGTGGGC 

TGGTTCGTGGGCCTCCGTGAGCGGCGGGAGCTGGCCCGGCGCAAGGACAAGGAGGCCATCCTGGCGCACGGGGCG 

GGCGAGGCGGTGCTGAGCGTCAGCCGCCTGGGCGAGCGCAGGGCGCAGGGTCCCGGGGGCCGGGGCGGAGGCGGT 

GGCGGTGGCGCCGGGGTTCCCCCGGAGGCCCTGCTGGCGCCCCTGATGCAGAACGGCTGGGCCAAGGCCACGCTG 

CTGCAGGGCGGGCCCCACGACCTGGACTCGGGGCTGCTGCCCACGCCCGAGCAGACGCCGCTGCCGCAGAAGCGC 

CTGCCCACTCCGCACCCGCACCCCCACGCCCTGGGCCCCCGCGCCTGGGACCACGGCCACCCCCTGCTCCCGGCC 

TCCGCTTCATCCTCCCTCCTGCTGCTGGCGCCCGCCCGGGCCCCCGAGCAGCCCCCCGCGCCTGGGGAGCCGACC 

CCCGACGGCCGCCTCTATGCTGCCCGGCCCGGCCGCGCCTCCCACGGCGACTTCCCGCTCACCCCCCACGCCAGC 

CCGGACCGCCGGCGGGTGGTGTCCGCGCCCACGGGCCCCTTGGACCCAGCCTCAGCCGCCGATGGCCTCCCGCGG 

CCCTGGAGCCCGCCCCCGACGGGCAGCCTGAGGAGGCCACTGGGCCCCCACGCCCCTCCGGCCGCCACCCTGCGC 

CGCACCCACACGTTCAACAGCGGCGAGGCCCGGCCTGGGGACCGCCACCGCGGCTGCCACGCCCGGCCGGGCACA 

GACTTGGCCCACCTCCTCCCCTATGGGGGGGCGGACAGGACTGCGCCCCCCGTGCC CTAGG CCGGGGGCCCCCCG 

ATGCCTTGGCAGTGCCAGCCACGGGAACCAGGAGCGAGAGACGGTGCCAGAACGCCGGGGCCCGGGGCAACTCCG 

AGTGGGTGCTCAAGTCCCCCCCGCGACCCACCCGCGGAGTGGGGGGCCCCCTCCGCCACAAGGAAGCACAACCAG 

CTCGCCCTCCCCCTACCCGGGGCCGCAGGACGCTGAGACGGTTTGGGGGTGGGTGGGCGGGAGGACTTTGCTATG 

GATTTGAGGITGACCTTATGCGCGTAGGTTTTGGTTTTTTTTTGCAGTTTTGGTTTCTTTTGCGGTTTTCTAACC 

AATTGCACAACTCCGTTCTCGGGGTGGCGGCAGGCAGGGGAGGCTTGGACGCCGGTGGGGAATGGGGGGCCACAG 

CTGCAGACCTAAGCCCTCCCCCACCCCTGGAAAGGTCCCTCCCCAACCCAGGCCCCTGGCGTGTGTGGGTGTGCG 

TGCGTGTGCGTGCCGTGTTCGTGTGCAAGGGGCCGGGGAGGTGGGCGTGTGTGTGCGTGCCAGCGAAGGCTGCTG 

TGGGCGTGTGTGTCAAGTGGGCCACGCGTGCAGGGTGTGTGTCCACGAGCGACGATCGTGGTGGCCCCAGCGGCC 

TJGGGCGTTGGCTGAGCCGACGCTGGGGCTTCCAGAAGGCCCGGGGGTCTCCGAGGTGCCGGTTAGGAGTTTGAAC 

CCCCCCCACTCTGCAGAGGGAAGCGGGGACAATGCCGGGGTTTCAGGCAGGAGACACGAGGAGGGCCTGCCCGGA 

AGTCACATCGGCAGCAGCTGTCTAAAGGGCTTGGGGGCCTGGGGGGCGGCGAAGGTGGGTGGGGCCCCTCTGTAA 

ATACGGCCCCAGGGTGGTGAGAGAGTCCCATGCCACCCGTCCCCTTGTGACCTCCCCCCTATGACCTCCAGCTGA 

CCATGCATGCCACGTGGCTGGCTGGGTCCTCTGCCCTCTTTGGAGTTTGCCTCCCCCAGCCCCCTCCCCATCAAT 

AAAACTCTGTTTACAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 544 

MQTPRASPPRPALLLLLLLLGGAHGLFPEEPPPLSVAPRDYLNHYPVFVGSGPGRLTPAEGAD 
DLNIQRVLRVNRTLFIGDRDNLYRVELEPPTSTELRYQRKLTWRSNPSDINVCRMKGKQEGEC 
RNFVKVLLLRDESTLFVCGSNAFNPVCANYSIDTLQPVGDNISGMARCPYDPKHANVALFSDG 
MLFTATVTDFLAIDAVIYRSLGDRPTLRTVKHDSKWFKEPYFVHAVEWGSHVYFFFREIAMEF 
NYLEKWVSRVARVCKNDVGGSPRVLEKQWTSFLKARLNCSVPGDSHFYFNVLQAVTGWSLG 
GRPWLAVFSTPSNSIPGSAVCAFDLTQVAAVFEGRFREQKSPESIWTPVPEDQVPRPRPGCC 
AAPGMQYNASSALPDDILNFVKTHPLMDEAVPSLGHAPWILRTLMRHQLTRVAVDVGAGPWGN 
QTWFLGSEAGTVLKFLVRPNASTSGTSGLSVFLEEFETYRPDRCGRPGGGETGQRLLSLELD 
AASGGLLAAFPRCWRVPVARCQQYSGCMKNCIGSQDPYCGWAPDGSCIFLSPGTRAAFEQDV 
SGASTSGLGDCTGLLRASLSEDRAGLVSVNLLVTSSVAAFWGAWSGFSVGWFVGLRERREL 
ARRKDKEAILAHGAGEAVLSVSRLGERRAQGPGGRGGGGGGGAGVPPEALLAPLMQNGWAKAT 
LLQGGPHDLDSGLLPTPEQTPLPQKRLPTPHPHPHALGPRAWDHGHPLLPASASSSLLLLAPA 
RAPEQPPAPGEPTPDGRLYAARPGRASHGDFPLTPHASPDRRRWSAPTGPLDPASAADGLPR 
PWSPPPTGSLRRPLGPHAPPAATLRRTHTFNSGEARPGDRHRGCHARPGTDLAHLLPYGGADR 
TAPPVP 



Important features: 
Signal peptide: 

amino acids 1-25 
Transmembrane domains: 
amino acids 318-339, 598-617 
N-glycosylation sites. 

amino acids 74-78, 155-159, 167-171, 291-295, 386-390, 441-445, 
462-466 

Glycosaminoglycan attachment sites. 

amino acids 51-55, 5.73-577 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 102-106 
N-myristoylation sites. 

amino acids 21-27, 50-56, 189-195, 333-339, 382-388, 448-454, 
490-496, 491-497, 508-514, 509-515, 531-537, 558-564, 569-575, 
574-580, 580-586, 610-616, 643-649, 663-669, 666-672, 667-673, 
668-674, 669-675, 670-676, 868-874, 879-885 
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FIGURE 545 

GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGG 
GACCAGAAGGGTGAGCTACGTTGGCTTTCTGG7VAGGGGAGGCTATAT6CGTCAATTCCCCAAA 
ACAAGTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCTGTT 
CCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACG 
ACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCACGGGAG 
GCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCCTCTAGT 
CTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAG 
ACACTCAATTTGGGAAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGAAATGGATTTTCT 
GAGATACGGGGCAGTGTGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACT 
GAGTCTTTGCAAGACACAAAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTC 
TATCTGGACAGGGTATTTAAAAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGC 
AGCCTCGCCAATTCCTTTCTTACCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATGACA 
TGCCATTGTGGGGAGGAAGCAATGAAGAAATACAGCCAGATTCTGAGTCACTTTGAAAAGCTG 
GAACCTCAGGCAGCAGTTGTGAAGGCTTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAG 
GAGACAGAAgC^GAGGAAAGTGATGCTGCTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCT 
TCAATACCTGCAGAGGAGGCATGACCCCAAACCACCATCTCTTTACTGTACTAGTCTTGTGCT 
GGTCACAGTGTATCTTATTTATGCATTACTTGCTTCCTTGCATGATTGTCTTTATGCATCCCC 
AATCTTAATTGAGACCATACTTGTATAAGATTTTTGTAATATCTTTCTGCTATTGGATATATT 
TATTAGTTTVATATATTTATTTATTTTTTGCTATTTAATGTATTTATTTTTTTACTTGGACATG 
AAACTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAGAGCAGGTGATGTATTTTTAT 
ACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCTAGGGGGGTTATTCATTTGTAT 
TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGATATTTGAAATTGAACCAATGAC 
TACTTAGGATGGGTTGTGGAATAAGTTTTGATGTGGAATTGCACATCTACCTTACAATTACTG 
ACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAGCCAGGAATCCTACACGG 
CCAGCATGTATTTCTACAAATAAAGTTTTCTTTGCATACCAAAAAAAAAAAAAAAAAAA 
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FIGURE 546 

MRQFPKTSFDISPEMSFSIYSLQVPAVPGLTCWALTAEPGWGQNKGATTCATNSHSDSELRPE 
IFSSREAWQFFLLLWSPDFRPKMKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQE 
IRNGFSEIRGSVQAKDGNIDIRILRRTESLQDTKPANRCCLLRHLLRLYLDRVFKNYQTPDHY 
TLRKISSLANSFLTIKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVECALGELDI 
LLQWMEETE 

Important features: 
Signal peptide: 

amino acids 1-42 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 192-195, 225-228 

N-myristoylation sites. 

amino acids 42-47, 46-51, 136-141 
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FIGURE 547 

AGCAACTCZ^AGTTCATCATTGTCCTGAGAGAGAGGAGCAGCGCGGTTCTCGGCCGGGACAGCA 
GAACGCCAGGGGACCCTCACCTGGGCGCGCCGGGGCACGGGCTTTGATTGTCCTGGGGTCGCG 
GAGACCCGCGCGCCTGCCCTGCACGCCGGGCGGCAACCTTTGCAGTCGCGTTGGCTGCTGCGA 
TCGGCCGGCGGGTCCCTGCCGAAGGCTCGGCTGCTTCTGTCCACCTCTTACACTTCTTCATTT 
ATCGGTGGATCATTTCGAGAGTCCGTCTTGTAAATGTTTGGCACTTTGCTACTTTATTGCTTC 
TTTCTGGCGACAGTTCCAGCACTCGCCGAGACCGGCGGAG7VZ\AGGCAGCTGAGCCCGGAGAAG 
AGCGAAATATGGGGACCCGGGCTAAAAGCAGACGTCGTCCTTCCCGCCCGCTATTTCTATATT 
CAGGCAGTGGATACATCAGGGAATAAATTCACATCTTCTCCAGGCGAAAAGGTCTTCCAGGTG 
AAAGTCTCAGCACCAGAGGAGCAATTCACTAGAGTTGGAGTCCAGGTTTTAGACCGAAAAGAT 
GGGTCCTTCATAGTAAGATACAGAATGTATGCAAGCTACAAAAATCTG7VAGGTGGAAATTAAA 
TTCCAAGGGCAACATGTGGCCAAATCCCCATATATTTTAAAAGGGCCGGTTTACCATGAGAAC 
TGTGACTGTCCTCTGCAAGATAGTGCAGCCTGGCTACGGGAGATGAACTGCCCTGAAACCATT 
GCTCAGATTCAGAGAGATCTGGCACATTTCCCTGCTGTGGATCCAGAAAAGATTGCAGTAGAA 
ATCCCAAAAAGATTTGGACAGAGGCAGAGCCTATGTCACTACACCTTAAAGGATAACAAGGTT 
TATATCAAGACTCATGGTGAACATGTAGGTTTTAGAATTTTCATGGATGCCATACTACTTTCT 
TTGACTAGAAAGGTGAAGATGCCAGATGTGGAGCTCTTTGTTAATTTGGGAGACTGGCCTTTG 
GAAAAAAAGAAATCCAATTCAAACATCCATCCGATCTTTTCCTGGTGTGGCTCCACAGATTCC 
AAGGATATCGTGATGCCTACGTACGATTTGACTGATTCTGTTCTGGAAACCATGGGCCGGGTA 
AGTCTGGATATGATGTCCGTGCAAGCTAACACGGGTCCTCCCTGGGAAAGCAAAAATTCCACT 
GCCGTCTGGAGAGGGCGAGACAGCCGCAAAGAGAGACTCGAGCTGGTTAAACTCAGTAGAAAA 
CACCCAG7\ACTCATAGACGCTGCTTTCACCAACTTTTTCTTCTTTAAACACGATGAAAACCTG 
TATGGTCCCATTGTGAAACATATTTCATTTTTTGATTTCTTCAAGCATAAGTATCAAATAAAT 
ATCGATGGCACTGTAGCAGCTTATCGCCTGCCATATTTGCTAGTTGGTGACAGTGTTGTGCTG 
AAGCAGGATTCCATCTACTATGAACATTTTTACAATGAGCTGCAGCCCTGGA7VACACTACATT 
CCAGTTAAGAGCAACCTGAGCGATCTGCTAGAAAAACTTAAATGGGCGAAAGATCACGATGAA 
GAGGCCAAAAAGATAGCAAAAGCAGGACAAGAATTTGCAAGAAATAATCTCATGGGCGATGAC 
ATATTCTGTTATTATTTCAAACTTTTCCAGGAATATGCCAATTTACAAGTGAGTGAGCCCCAA 
ATCCGAGAGGGCATGAAAAGGGTAGAACCACAGACTGAGGACGACCTCTTCCCTTGTACTTGC 
CATAGGAi\AAAGACCAAAGATGAACTCTSATATGCAAAATAACTTCTATTAGAATAATGGTGC 
TCTGAAGACTCTTCTTAACTAAAAAGAAGAATTTTTTTAAGTATTAATTCCATGGACAATATA 
AAATCTGTGTGATTGTTTGCAGTATGAAGACACATTTCTACTTATGCAGTATTCTCATGACTG 
TACTTTAAAGTACATTTTTAGAATTTTATAATAAAACCACCTTTATTTTAAAGGAAAAAAA 
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FIGURE 548 

MFGTLLLYCFFLATVPALAETGGERQLSPEKSEIWGPGLKADWLPARYFYIQAVDTSGNKFT 
SSPGEKVFQVKVSAPEEQFTRVGVQVLDRKDGSFIVRYRMYASYKNLKVEIKFQGQHVAKSPY 
ILKGPVYHENCDCPLQDSAAWLREMNCPETIAQIQRDLAHFPAVDPEKIAVEIPKRFGQRQSL 
CHYTLKDNKVYIKTHGEHVGFRIFMDAILLSLTRKVKMPDVELFVNLGDWPLEKKKSNSNIHP 
IFSWCGSTDSKDIVMPTYDLTDSVLETMGRVSLDMMSVQANTGPPWESKNSTAVWRGRDSRKE 
RLELVKLSRKHPELIDAAFTNFFFFKHDENLYGPIVKHISFFDFFKHKYQINIDGTVAAYRLP 
YLLVGDSWLKQDSIYYEHFYNELQPWKHYIPVKSNLSDLLEKLKWAKDHDEEAKKIAECAGQE 
FARNNLMGDDIFCYYFKLFQEYANLQVSEPQIREGMKRVEPQTEDDLFPCTCHRKKTKDEL 

Important features: 
Signal peptide: 

amino acids 1-17 

N-glycosylation sites. 

amino acids 302-306, 414-418 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 243-247, 495-499 

Tyrosine kinase phosphorylation site. 

amino acids 341-348 

N-myristoylation sites. 

amino acids 59-65, 118-124, 184-190, 258-264, 370-376, 439-445 

Endoplasmic reticulum targeting sequence. 

amino acids 499-504 
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FIGURE 549 

GGGTGATTGAACTAAACCTTCGCCGCACCGAGTTTGCAGTACGGCCGTCACCCGCACCGCTGC 
CTGCTTGCGGTTGGAGAAATCAAGGCCCTACCGGGCCTCCGTAGTCACCTCTCTATAGTGGGC 
GTGGCCGAGGCCGGGGTGACCCTGCCGGAGCCTCCGCTGCCAGCGACATCTTCAAGGTAATTC 
AGAGGTCCGTGGGGCCAGCCAGCCTGAGCTTGCTCACCTTCAAAGTCTATGCAGCACC7\AAAA 
AGGACTCACCTCCCAAAAATTCCGTGAAGGTTGATGAGCTTTCACTCTACTCAGTTCCTGAGG 
GTCAATCGAAGTATGTGGAGGAGGCAAGGAGCCAGCTTGAAGAAAGCATCTCACAGCTCCGAC 
ACTATTGCGAGCCATACACAACCTGGTGTCAGGAAACGTACTCCCAAACTAAGCCCAAGATGC 
AAAGTTTGGTTCAATGGGGGTTAGACAGCTATGACTATCTCCAAAATGCACCTCCTGGATTTT 
TTCCGAGACTTGGTGTTATTGGTTTTGCTGGCCTTATTGGACTCCTTTTGGCTAGAGGTTCAA 
AAATAAAGAAGCTAGTGTATCCGCCTGGTTTCATGGGATTAGCTGCCTCCCTCTATTATCCAC 
AACAAGCCATCGTGTTTGCCCAGGTCAGTGGGGAGAGATTATATGACTGGGGTTTACGAGGAT 
ATATAGTCATAGAAGATTTGTGGAAGGAGAACTTTCAAAAGCCAGGAT^ATGTGAAGAATTCAC 
CTGGAACTAAG TAGA AAACTCCATGCTCTGCCATCTTAATCAGTTATAGGTAAACATTGGAAA 
CTCCATAGAATAAATCAGTATTTCTACAGAAAAATGGCATAGAAGTCAGTATTGAATGTATTA 
AATTGGCTTTCTTCTTCAGGAAA7\ACTAGACCAGACCTCTGTTATCTTCTGTGAAATCATCCT 
ACAAGCAAACTAACCTGGAATCCCTTCACCTAGAGATAATGTACAAGCCTTAGAACTCCTCAT 
TCTCATGTTGCTATTTATGTACCTAATTAAAACCCAAGTTTAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAA 
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FIGU RE 550 

MFKVIQRSVGPASLSLLTFKVYAAPKKDSI'PKNSVKVDELSLYSVPEGQSKYVEEARSQLEES 
ISQLRHYCEPYTTWCQETYSQTKPKMQSJ.VQWGLDSYDYLQNAPPGFFPRLGVIGFAGLIGLL 
IJ^GSKIKKLVYPPGFMGLAASLYYPQC)AIVFAQVSGERLYDWGLRGYIVIEDLWKENFQKPG 
NVKNSPGTK 

Important features: 
Signal peptide: 

Amino acids 1-23 

Transmembrane domain : 

Amino acids 111-130 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 26-30 

Tyrosine kinase phosphorylation site: 

Amino acids 36-44 

N-myristoylation sites: 

Amino acids 124-130; 144-150; 189-195 



